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1.0 INTRODUCTION

This Field Sampling and Analysis Plan (FSAP) is one of the documents that will be used to

implement the Remedial Investigation (RI) sampling and analysis program at National Aeronautics

and Space Administration's (NASA) Jet Propulsion laboratory (IPL) in Pasadena, California

_ (Figure 1-1). The term "JPL" is used throughout this document to refer to the facilities located

at 4800 Oak Grove Drive in Pasadena, California.

NASA's Jet Propulsion Laboratory is currently subject to the provisions of the Comprehensive

,_ Environmental Response, Compensation, and Liability Act (CERCLA), as amended, since being

placed on the National Priorities List (NPL) in October, 1992. This FSAP is the second of three

to be produced, one each associated with the three operable units agreed upon by the United

States Environmental Protection Agency (Region 9) (EPA), the Califom State Department of

Toxic Substances Control (DTSC), the California Regional Water Quality Control Board - Los

._ Angeles Region (RWQCB), and NASA.

.... The activities presented in this FSAP will be executed in support of the Remedial Investigation

(RI) of Operable Unit 2 (OU-2), potential on-site contaminant source characterization. Operable

Unit 1 (OU-1) pertains to the on-site groundwater operable unit, and Operable Unit 3 (OU-3) to

the off-site groundwater characterization. The boundary between on-site groundwater OU-1 and

off-site groundwater OU-3 is illustrated on the site facility map in Figure 1-2.

This FSAP has been prepared using the EPA document "Guidance for Conducting Remedial

__ Investigations and Feasibility Studies under CERCLA" (OSWER Directive 9355.3-01, Interim

Final, October, 1988) and meets all applicable CERCLA, State of California and Federal Facility

Agreement (FFA) requirements. This FSAP contains discussions of site background (Section

2.0), sampling objectives (Section 3.0), sample locations and frequency (Section 4.0), sample

designation (Section 5.0), sampling equipment and procedures (Section 6.0), sample handling and

'_* analysis (Section 7.0), and references (Section 8.0).

A detailed description of the site background along with descriptions of the conceptual model that

led to the development of the OU-2 FSAP is presented in the RemedJa! Investigation/Feasibility

Study (RI/FS) Work Plan. In addition to this information, the Remedial Investigation (RI) and

Feasibility Study (FS) objectives are described along with the rationale used as a basis for the

proposed work. Other information presented in the work plan includes a description of RI/FS

tasks, cost and key assumptions of the RI/FS work, schedule, and project management roles.
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2.0 SITE BACKGROUND

JPL is located within the cities of Pasadena and La Canada-Flintridge, California, northeast
[_r_

of the 210 Foothill Freeway. The site covers 176 acres and is situated at the base of the

southern edge of the San Gabriel Mountains (Figure 1-1). The Arroyo Seco, an intermittent

'_ stream bed, lies immediately to the east and southeast of the site. Residential development

borders the western boundary of the site.

v,-._

In 1936, Professor Theodore Von Kaxmen of the California Institute of Technology (CalTech)

and a group of students began testing liquid propellant rockets in the Arroyo Seco. At that

time the work was being completed through CalTech's Gugenhiem Aeronautical Laboratory

(GALCIT). In 1940, the Army Air Corps provided funding and the first permanent structures

'_ were built near the present day site. By 1944, the site continued to grow and changed its

name to the Jet Propulsion Laboratory, GALCIT. Ultimately, the site became known as the

,_., Jet Propulsion Laboratory, or YPL, and became a fully owned Federal facility. In 1958, the

National Aeronautics and Space Administration (NASA) took over control of JPL. Today,

under a prime contract, CalTech performs research and development tasks at facilities

provided by NASA and which are located at the current day site of JPL. CalTech also

maintains the facilities as part of its contractual agreement with NASA.

Chemicals and materials with a variety of contaminant properties are, and have been utilized

.... during the operational history of JPL. The general types of materials used and produced, now

and in the past, include a variety of solvents, solid and liquid rocket propellants, cooling-

tower chemicals, and chemical laboratory wastes. During the 1940s and 1950s, nearly every

building at JPL maintained a cesSpoOl to dispose of liquid and solid sanitary wastes collected

from drains and sinks within that building. These cesspools were designed to allow liquid

'_ wastes to seep into the surrounding soil. Present-day terminology for these subsurface

disposal areas is "seepage pits", and that term is used in this FSAP. Although the seepage

,_ pits were abandoned in the late 1950s and early 1960s when a sewer system was installed,

some of the seepage pits may have received volatile organic compounds (VOCs) and other

waste materials that are currently found in the groundwater.

In 1980, analyses of groundwater from three City of Pasadena water-supply wells located near

_'_ JPL indicated concentrations of trichloroethene (TCE), tetrachloroethene (laCE) and carbon

tetrachloride (CCh) above drinking water standards. Over the past 13 years a number of

,_ investigations focusing on geotechnical and environmental issues have been conducted at YPL.

A detailed review of previous investigations at the site is presented in the RI/FS Work Plan.
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In October 1992, JPL was included on the National Priorities List (NrpL) and in December

1992, EPA, NASA, DTSC, and RWQCB entered into a Federal Facilities Agreement (FFA).

...... The components of the field sampling program in this FSAP are designed to follow

requirements set forth in the FFA.

The following is a brief summary of the site setting. JPL is situated on a relatively steep

alluvial slope at the southern edge of the San Gabriel Mountains and at the northern edge of

the San Gabriel Valley. A series of east-west trending and north dipping thrust faults,

referred to as the Sierra Madre Fault system, separate the mountains from the valley.

_* Beneath JPL the alluvial deposits range in thickness from 650 to 850 feet. The alluvial

deposits rest on a crystalline basement complex made up of the same general rock types as

those comprising the San Gabriel Mountains. The vadose zone ranges between 100 to 250

feet in thickness and the saturated alluvium forms a water-table aquifer ranging between 550

and 600 feet in thickness. The regional groundwater flow gradient is generally from JPL

toward the southeast. However, the groundwater flow direction and gradient below JPL can

occasionally change significantly. Nearby City of Pasadena municipal water production wells

and the Arroyo Seco spreading grounds, used for groundwater recharge, can have large

influences on the local groundwater table.
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3.0 SAMPLING OBJECTIVES

The overall goal of this sampling and analysis program is to contribute to the successful

completion of the RI and provide the data needed to select a remedial alternative in the FS.

To achieve these goals, the program outlined in this FSAP must effectively assess the nature

'_' and extent of contaminants at potential contaminant source areas within the JPL site

boundaries. A number of objectives for this program have been developed that will assist in

.... reaching these goals. The sampling objectives for OU-2 are the following:

· Investigate potential source areas and determine which ones are, or potentially could,
'- impact groundwater.

· Assess the variation and extent of soil contaminants.

.... · Identify volatile organic compound hot spots.

· Determine background levels for metals in soil.

_- · Establish the organic vapor distribution in the vadose zone to be used in the potential
design of remedial actions.

· Provide data on soil contamination to aid in determining the design and potential
efficiency for any remedial actions.
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4.0 SAMPLE LOCATIONS AND FREQUENCY

Soil-vapor and soil sample locations have been chosen to satisfy program sampling objectives

..... and obtain information to characterize potential contaminant source areas. The locations have

been selected based on information from previous investigations including records research,

_- interviews with current and former facility personnel, and the history of waste-disposal

practices. During/PL's history, facility changes have occurred and may have influenced the

.... subsurface. The uncertainties about precise disposal locations have made it necessary to use
several sampling methods to achieve program goals.

The program to identify and characterize potential contaminant source areas will begin with

a shallow soil-vapor survey. Pending analytical results, additional step-out soil-vapor probes

_ may be installed at selected sites. All soil-vapor probes installed will be semi-permanent to

allow for resampling on a preapproved periodic basis if needed. Following the conclusion

..... of the initial soil-vapor surveys, a soil-boring and sampling program will be conducted at each

accessible potential contaminant source area to evaluate non-volatile contaminants of concern

at/PL. Nested soil vapor monitoring wells will be installed in two of the soil borings at

locations that had the most elevated concentrations of volatile organic compounds (VOCs).

'_ Descriptions of the potential contaminant source locations at/PL are presented in Section 4.1.

The locations where soil-vapor samples will be collected are discussed in Section 4.2, and the

.... rationale and locations for additional step-out soil-vapor probes is discussed in Section 4.3.

Details on the placement, design, and construction of nested soil vapor monitoring wells are

given in Section 4.4. The rationale, frequency, and types of analyses required for soil

sampling is presented in Section 4.5.

_ 4.1 POTENTIAL CONTAMINANT SOURCE AREAS

After reviewing reports of previous investigations and interviewing long-time and retired

employees of JPL, there is evidence that the groundwater contamination present today may

be the result from waste generation and disposal practices used in the 1940s and 1950s.

During this time period, seepage pits (cesspools) were used to dispose of liquid and solid

wastes from lavatories, drains, and sinks at many JPL buildings. These seepage pits were

.... designed to allow liquid wastes to seep into the surrounding soil. Many of these seepagepits

may have received various quantities of chemicals used at the facility. Although the seepage

_._ pits were abandoned in the late 1950s and early 1960s when a sewer system was installed,
a number of these seepage pits may be the original source of contaminants currently detected
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in the groundwater. From a review of JPL facility records and interviews with current and

former employees, seepage pits or dry wells have been identified at the locations shown in

FigUre 4-1.

_ In addition to the seepage pits, other localized sources appear to be present. It was learned

during the interviews that an erosion channel near Building 103 was reportedly used for

.... intermittent disposal of small amounts of liquid wastes, and, possibly, some mercury at one

time. The location of this area is designated as WP-1 in FigUre 4-1. In the late 1940s and

early 1950s, a wide shallow depression bulldozed in the Arroyo Seco was used for disposing

of solid-wastes, which were reported to be mainly glass and metal shavings. This area is

designated as WP-2 in FigUre 4-1. During the late 1950s, two or three hand-dug holes about

_ 4 feet across and 3 feet deep, approximately 25 feet apart, were reportedly used for 2 to 3

years to dispose of solvents southeast of existing Building 248. Approximately three 55-

_ gallon drums of solvents, at varying concentrations, were reportedly dumped into the holes

every 3 or 4 months. This area is designated as WP-3 in FigUre 4-1. In 1991, approximately

19,000 tons of soil contaminated with petroleum hydrocarbons were encountered during

excavation operations for Building 306's first floor and foundations. These areas are

described in greater detail in the RI/FS Work Plan and in the following subsections.

Seepage and Waste Pit Descriptions

Information on the procedures used to locate and identify the seepage and waste pits is

presented in Section 5.1.11 of the RI/FS Work Plan. Below are descriptions of each of the

_ identified seepage and waste pits, and another potential contaminant source area in the vicinity

of Building 306.

Seepage Pit Nos. 1 and 2

'_ These two seepage pits were connected in tandem and were used to dispose of liquid wastes

from former Buildings 3, 14, 17, and 22 and sanitary wastes from Building 19. locations

.... of these five buildings, the seepage pits, and drain lines are shown on a pre-1949 drawing

prepared by the U.S. Army titled "Master Plumbing Plan for East Portion." This plan was

designated as Drawing No. JPL0901A-0. Names for these buildings are not shown on the

drawing, and records regarding their use are very limited.

_ Construction drawings for Buildings 3, 14, 17, and 22 do not exist. However, it is speculated

that the seepage pits were not used for sanitary-waste disposal since the drain lines from each

_ of these buildings consisted of 2-inch-diameter cast iron pipe that extended long distances

before joining with a 4-inch-diameter vitrified clay pipe. A 4-inch-diameter cast iron pipe
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extends from Building 19 to the vitrified clay pipe indicating that restrooms were probably

.... inside this building. Details on the construction of the pits are not available.

Seepage Pit Nos. 3 and 4

Seepage Pit Nos. 3 and 4 were constructed in tandem along the north side of existing Building 11

,_ at the locations shown on IPL Drawing No. IPII)901A-0 and used to dispose sanitary wastes

from restrooms and a small "kitchen area" (JPL Drawing No. 11/1-0). Drain lines from these

rooms consist of 4-inch-diameter cast iron pipe that extend a few feet outside of the building
,:v_n

before joining with a 4-inch-diameter vitrified clay pipe leading to the seepage pits.

_- Building 11 was originally designed to house the administrative and engineering offices for

the facility and was maintained for these functions a number of years. The building was

..... modified extensively in 1951, and it is indicated on JPL Drawing No. 11/81-0 that Seepage

Pit Nos. 3 and 4 may have been abandoned at that time. Restrooms were moved to the south

side of the building and connected by cast iron and vitrified clay pipes to other existing

seepage pits. Locations of these other seepage pits are neither dimensioned nor shown to

scale in relation to the building on any available drawing. Hence, their exact locations have

_ not been determined. However, details on JPL Drawing No. 11/81-0 indicate that the pits

were constructed with unmortared brick and had a minimum depth of 15 feet.

L-_q

Prior to 1960, Building 11 was converted to house electrical and plumbing shops and related

storage areas for supplies. Solvents are routinely used in repairing, cleaning, and maintaining

electrical and plumbing equipment, hardware, tools, and machinery.

_ SeepagePit No. 5

The location of Seepage Pit No. 5 was on the south side of former Building 127 and received

sanitary wastes from this building and similar wastes from former Buildings 68 and 71

according to plumbing details on JPL Drawing Nos. 71/1-0 and JPL0901A-0. Seepage Pit

...... No. 5 received wastes from Buildings 71 and 127 via a 4-inch-diameter vitrified clay pipe.

A 4-inch cast iron pipe tied into that line from Building 127. A 6-inch-diameter vitrified clay

..... pipe was used to convey wastes from Building 68 to the seepage pit. Construction details on

the seepage pit are not available.

Building 68's function and use is unknown since there are no records for this building in the

JPL fries. Building 71 was originally used for shipping and receiving at the facility and was

_ later converted to "mechanics stores." Building 127 is believed to have been used for vehicle
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maintenance since details on JPL Drawing No. 71/1-0 indicate long manway pits for

lubricating the underside of vehicles and the location of an Autolite sparkplug cleaner.

All three buildings are located in close proximity to old solid-propellent bunkers and may

...... have been used intermittently to store chemicals and solvents used in the mixing and
development of propellants.

Seepage Pit No. 6

The location for this seepage pit is shown on Drawing No. JPId)901A-0 only, and no piping

is shown to indicate which building it may have served. However, since Seepage Pit No. 6

was located in an area where surrounding seepage pits (Nos. 5, 7, 7A, 7B, 8, 9, and 10) are

suspected to be potential sources of chemical or solvent contaminants, it could also be a
potential contaminant source.

Seepage Pit Nos. 7, 7A, and 7B

Seepage Pit No. 7 was installed about 15 feet south of the original Building 103, a machine

shop in which oils, solvents, and chemical degreasers were used. Additions to the building

.... were built over Seepage Pit No. 7 and necessitated the construction of two additional seepage

pits (7A and 7B) farther south. The locations of pits 7A and 7B are shown on JPL Drawing

103/7-0. All three seepage pits were designed to collect sanitary wastes from restrooms.

Building 103 housed a machine shop, metal fabrication shop, and a metal pickling room.

Solvents were and still are used routinely for cleaning and degreasing. It was reported that liquids

were dumped into a "drain hole" near the southeast comer of the building. This "drain hole"

may well have been one of the clean-outpipes for either Seepage Pit No. 7A or 7B.

Construction details on both of the referenced drawings indicate that the seepage pits were
constructed of unmortared brick, measured 5 feet in diameter, and were to have minimum

depths of 20 feet below finished surface grade. Four-inch-diameter cast iron pipe was used

to carry wastes outside of the building's footprint before joining a 6-inch-diameter vitrified

clay pipe that discharged into Pit No. 7. Both 4-inch-diameter cast iron and vitrified clay
_ pipe were used to tie Pit No. 7 with Pit Nos. 7A and 7B.

.... Seepage Pit Nos. 8 (Dry.WelB, 13. and 13A

Seepage Pit Nos. 8, 13 and 13A were all connected to former Buildings 65's interior

.... plumbing. Former Building 65 was used as a materials laboratory that housed two chemistry

labs and a chemical-storage area, X-ray and metallurgy lab with a dark room, microscope
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room, a physics laboratory equipped with a universal testing machine, offices, and a library.

Seepage Pit Nos. 8 (dry well), 13, and 13A served former Building 65 in three different

ways. Seepage Pit No. 8 was actually a 3-foot-square by 3-foot-deep concrete dry well to

collect liquids originating from a pit in the floor where a universal testing machine was

_ located, Seepage Pit No. 13 collected liquid waste from the north side of the building where

chemistry laboratory rooms with counter-top and floor sinks were located, and Seepage Pit

13A collected sanitary wastes from the restrooms located on the south side of the building.

Locations of the two seepage Pits and dry well with respect to Building 65 axe shown on JPL

Drawing Nos. 65/2-3 and 65/44-0. A fourth seepage pit location on the east side of

Building 65 was indicated on Drawing JPI. I)901A-0 but could not be found on the actual

construction drawings. Since this seepage pit would also be located under Building 302, soil-

vapor samples collected near the foundation on each side of the building should detect any

VOC contamination from the fourth seepage pit if the pit is, in fact, present.

Seepage Pit No. 13 was investigated by Richard C. Slade (Slade, 1984) using a backhoe to

obtain soil samples for analysis (see Section 5.1.4) following the buildings' demolition. The

only significant f'mding in Slade's study of this seepage pit was an elevated level of lead with

a concentration of 200 rog/kg in an undisturbed soil sample from a depth of 7 feet.

Based on the information presented on the construction drawings, 2-inch-diameter cast iron

_ pipe connected the testing-machine pit to the dry well and was also used to drain the chem-lab

sinks to Seepage Pit No. 13. Information on the depth of the pit is not available.

A combination of 4-inch-diameter cast iron and vitrified clay pipe was used to carry sanitary

wastes from the restrooms to Seepage Pit No. 13A. The cast iron pipe extends only 3 feet

outside of the building's footprint before connecting with the vitrified clay pipe. Information

on the depth of the pit is not available.

The locations of the two seepage pits and dry well now lie within the footprint of Building

._ 302, the Microdevices Laboratory, which is a two-story structure with a deep basement. To

construct the foundations and bottom floor for Building 302, 18 to 21 feet of soil had to be

excavated from the building's west side. Since the building site sloped to the east, only about

6 to 8 feet of material were required to be removed from that side of the construction area.

There is no documentation in available fries on the removal of seepage pits during the

_ excavation operations.
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Seepage Pit No. 9

The origin and purpose for Seepage Pit No. 9 is not well documented. It is not known if the

pit was originally connected to former Building 44 (the old credit union building), or earlier

portions of former Building 13 that housed offices and a small workshop. It is indicated on

YPL Drawing No. 13/14-1 that Building 13 was constructed over the seepage pit with the

notation "approximate location existing cesslx_l to be fiUed after service is discontinued"

shown on the drawing. On Drawing No. IPI.Bg01A-0, a cesspool and connection piping is

shown to be connected to Building 44, but the seepage pit is located southwest of Building 13.

_:' No other records on this seepage pit could be found in available records. However, in either

case, the seepage pit locations are well within the footprint of existing Building 302.

Seep_age Pit No. 10

,_ Seepage Pit No. 10 was located approximately 15 feet from the northwest comer of

Building 78 and is believed to be covered presently by a concrete retaining wall and a bank

...... of horizontally stacked nitrogen gas tanks. The pit's approximate location is shown on YPL

Drawing Nos. 78/2-0 and 78/37-0. Drain lines from a lavatory sink and a water closet were

connected to the seepage pit via a section of 4-inch-diameter cast iron pipe and an extension

of 6-inch-diameter vitrified clay pipe. Lengths of these sections are not shown on the

drawings. Construction details for the seepage pit are not available.

Building 78 was first designed and used for housing large hydraulic testing machines. This

.... building is referred to as the Hydraulics Laboratory even though the testing machinery was

removed a number of years ago. A number of smaller laboratories were housed in this

building during its history and included a small laser laboratory, a ceramics room, the

"Ocean's Lab," and a cryogenic sensor technology laboratory. Today, one half of the

building is occupied by the Space Cryogenics Laboratory and the other half by JPL's

'_ glassblowingshop.

.... Since solvents are often used to clean machinery and degrease parts, the likelihood of solvents

being used in the hydraulics laboratory is high.

Seepage Pit No. 11

.... This seepage pit was used to collect sanitary wastes from former Buildings 101

(Transportation Offices) and 104 (First Aid Building) and was located approximately 40 feet

downslope to the southeast as indicated on Drawing JPL0901A-0. Both of these buildings

housed restrooms, but interior piping information is not available. Exterior piping, as shown

on the referenced drawing, consisted of 4-inch-diameter vitrified clay.
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Based on the historical use of these buildings, it is unlikely that interior drains were used to

dispose liquid chemicals or solvents.

Seepage Pit No. 12

This seepage pit was located approximately 15 feet northwest of former Chemical Test Cell

Building (Building 74) adjacent to existing Building 78's southwest side. Construction details

for the seepage pit are shown on JPL Drawing No. 74/23-0.

_ Building 74 was constructed for testing chemical and liquid propellants, and solvents were

used for cleaning and degreasing equipment and hardware. Although only a small sink in this

building was connected to the seepage pit via 5 feet of 2-inch-diameter cast iron pipe and 10

feet of 4-inch-diameter vitrified clay pipe, the clean-out for the seepage pit was located just

outside of a later-constructed entrance to Building 78 and accessible for dumping chemicals
Sm

or solvents directly into the pit. It was reported that spent chemicals were poured into the

sink on several occasions. Seepage Pit No. 12 was constructed of unmortared brick and had
_ an inside diameter of 4 feet.

_ Seepage Pit Nos. 13 and 13A

(See Seepage Pit No. 8)

Seep_age Pit No. 14

Seepage Pit No. 14 was located approximately 20 feet northwest of former Building 46, a

workshop building that supported an adjacent liquid propellant test cell (Test Cell "G") housed

in Building 42. The location of this seepage pit is shown on JPL Drawing Nos. 42/2-0 and

JPL0901A-0.

.... Solvents were reportedly used to clean the propellent testing devices, hardware, and exhaust

areas following the actual tests. The solvents were commonly stored in the shop building.

_._ Small spills occurred frequently.

Sanitary wastes from the restroom were carded through a 4-inch-diameter cast iron pipe to

a point at least 3 feet outside the building where this pipe connected to a &inch-diameter

vitrified clay pipe that drained to the seepage pit. A 2-inch-diameter cast iron pipe connected

_ the sink drain to the 4-inch cast iron pipe outside the building.

..... Construction details for the seepage pit are not available, but it is assumed that it was of

similar construction (unmortared brick) to others located in the area.
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The site of former Building 46 now lies within the footprint of existing Building 302, and the

...., seepage pit is believed to be near the sidewalk under the elevated porch leading to the

building's main entrance.

Seepage Pit No. 15

According to JPL Drawing No. 33/2-2, Seepage Pit No. 15 was located approximately 38 feet

northwest of former shop Building 34 that was demolished prior to constructing Building 300.

The old seepage pit location is believed to be adjacent to or under the foundations for

..... Building300.

.... This seepage pit collected liquid wastes from a small counter-top sink in Building 34, which

served as a work shop area associated with former test-cell Building 33 (Test Cell "F') where

various types of liquid propellants were test fired. Solvents and other cleaning agents used

in the liquid propellent test cell to clean equipment and hardware may have been stored in

Building 34. Small chemical spills reportedly occurred in the test cell over a period of

.... several years.

Materials used in constructing the seepage pit are not shown on the drawings, but it is

believed that unmortared bricks were used since these materials were found at other nearby

___ seepage pit locations (Seepage Pit Nos. 13 and 16). Dimensions of Seepage Pit No. 15 are

also not available. The drain line connecting the sink to the seepage pit was constructed with

4-inch-diameter vitrified clay pipe.

Seepage Pit No. 16

Located approximately 17 to 18 feet southwest of former Building 59, this seepage pit was

constructed to receive liquid wastes from a sink inside the building, which originally housed

_ a paint shop and spray booth. Building 59 was later converted to a chemistry laboratory.

_- Seepage Pit No. 16 was investigated by Richard C. Slade using a backhoe for excavating

exploration trenches to locate the seepage pit and obtain soil samples for chemical analyses

_ (see Section 5.1.4 in the RI/FS Work Plan). Slade located the pit, which was constructed of

unmortared brick, and obtained undisturbed and bulk samples within the upper 8 feet of soil.

Results of the chemical analyses conducted revealed no significant findings.

Construction details of the piping (shown on IPL Drawing 59/1-0) indicate that 2-inch- and

.... 4-inch-diameter cast iron pipe were used to connect the sink to the seepage pit. Also, based

on the available information, the seepage pit location is near the northern end of the elevated
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patio railing along the east side of present Building 303. Building 59 would have been

located partly in the area occupied by Building 303's patio and partly in the parking lot on

the building's north side.

.... SeepagePit No. 17

As shown on Drawing No. JPL0910A-0, this seepage pit was located 60 to 65 feet from

..... former Building 55, which was a solid propellant mixing facility. Construction drawings of

the building's interior are not available, but it is assumed that the building housed facilities

,_J similar to those in other buildings where solid propellants were prepared. Hence, sinks and

tubs for soaking and cleaning the mixing equipment were probably present in Building 55.

Solvents (e.g., carbon tetrachioride, methyl ethyl ketone, trichloroethene, and cyclohexanone)

were routinely used to clean the mixing hardware and reportedly disposed, on occasion, by

pouring into the sinks and tubs before connections to the sewer system were completed.

.... A 6-inch-diameter vitrified clay pipe connected the building's drain pipes to the seepage pit.

Based on the size of the clay piping, Building 55 probably housed restroom facilities in

addition to cleaning sinks.

The area previously occupied by Building 55 is presently a parking area for NASA trucks and

buses located near Building 280.

..... Seepage Pit Nos. 18 and 19

These two seepage pits are connected in tandem to currenfiy existing Building 90 with 4-inch-

diameter cast iron pipe and are situated west and southwest of the building (YPL Drawing

Nos. 77/25-0 and 90/9-0), Building 90 served as an observation and shop facility for a

_ former solid propellant test cell (Building 51 that was referred to as Test Cell "X") and
housed restroom facilities and sinks.

It was reported that test motors and other hardware were cleaned by soaking in tubs of

solvents (including acetone and carbon tetrachioride) that were not recycled and allegedly

_ dumped into sumps (Seepage Pit Nos. 18 and 19) on the west side of Building 90 or at the

east end of the solid propellant preparation area.

Details on the seepage pits are not available, but they are assumed to be constructed with

unmortared bricks since these materials were used in seepage pits at other buildings

constructed during the same time frame.
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Seepage Pit Nos. 20 and 21

Former Buildings 58 and 63 were joined together and, in combination, housed large

compressors, maintenance shops for the compressors and other machinery. By 1960, the

_ combined structure was referred to as Compressor Building 58. Seepage Pit No. 20 was

connected to the original Building 63 by approximately 40 feet of 4-inch-diameter cast iron

,_ pipe with a 60-foot extension of 6-inch-diameter vitrified clay pipe. The locations of Seepage

Pit 20 and the pipeline axe shown on Drawing JPL0902A-I. Following the merger of

designations for Buildings 58 and 63, a second seepage pit (Seepage Pit No. 21) was

constructed about 16 feet east-southeast of Pit No. 20 (J'PL Drawing No. 77/25-0).

Information on the type and size of the pipe connecting the two seepage pits is unavailable.

Neither construction drawings nor interior plans for Building 63 are in the available fries, so

_ the interior draining system (including restrooms, sinks, floor drains) is not known.

Solvents are routinely used to clean parts and machinery, and are commonly stored where

they are used.

.... Former Building 58 has been demolished and the two seepage pit locations are covered by

a filled and graded parking lot. In addition, the location of Seepage Pit No. 21 may underlie

the foundation for the retaining wall on the south edge of the parking lot adjacent to the north
side of Aero Road.

Seepage Pit No. 22

_ The location of Seepage Pit No. 22, as shown on IPL Drawing No. 77/25-0, is near former

Building 80 that housed a wind tunnel. Construction details for the seepage pit, piping, and

Building 80 are not in the fries.

Based on information available, there were no reports of solvents or chemicals being used in

.... this building.

.... The area formerly occupied by Building 80 is presently an asphalt-paved parking lot north of

existing Building 79, and the parking lot is covered by office trailers. The seepage pit
location is beneath the office trailers.

Seepage Pit Nos. 23, 24, and 25

Locations of these three seepage pits are shown on Drawing No. JPL0902A-0. They served

existing Building 67 by collecting liquid and sanitary wastes from a diverse number of small
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laboratories and four restrooms. Although primarily an office building, small laboratories and

_ research rooms (e.g., biology, kinetics, low-level radioactive, magnetics, computer

development, range correction, spectroscopy, etc.), as well as storage rooms for finished

components and parts, were housed in Building 67 during its history of occupancy. Several

of these laboratory rooms existed prior to connecting with the sewer system.

_- There are no records for the types and amounts of chemicals used in this building and their

usage was unknown to interviewees. Also, construction details for the seepage pits are not

.... available. As indicated on Drawing YPL0902A-0, 6-inch-diameter vitrified clay pipe was used

to convey the liquid and sanitary wastes to the seepage pits from the interior 4-inch-diameter

cast iron plumbing lines. Seepage Pit Nos. 23 and 24 are beneath the asphalt-paved parking

area along Explorer Road south of the building's central section, and Seepage Pit No. 25 is

beneath a walkway or landscaping near the west end of the building on its south side.

Seepage Pit No. 26 and 28

_-_ Seepage Pit No. 28 has been referred to as a "dilution tank" (JPL Drawing No. 77/1-0), an

"acid sump" (JPL Drawing No. 77/2-0), a !'fluorine pit" (JPL Drawing No. 77/4-1), and a

.... "cesspool" (JPL Drawing No. 77/21-1). In actuality, the pit was originally designed and

constructed to receive exhaust gases from a fluorine propellant test cell located in former

.... Building 77. A 23-foot-long steel pipe having an inside diameter of 18 inches sloped

downward from the test cell, at an angle of 30 degrees, to the pit that was situated on the

building's north side. Notations on J'PL Drawing No. 77/2-0 called for the pit shaft to be

constructed 4-foot square with "walls to be of suitable material" to a depth of 15 feet, plus

or minus, with a 2-foot-thickness of crushed limestone at the bottom. It is indicated on JPL

'-_ Drawing No. 77/1-0 that the shaft was 5 feet in diameter and 20 feet deep. Floor drains

located in two of the building's rooms were connected to the shaft by 2-inch- and 4-inch-

diametercast iron pipes.

Building 77 also housed an experimental chemistry laboratory and various chemicals may

have been dumped into the exhaust shaft (Seepage Pit No. 28). The crushed limestone was

placed at the bottom of the shaft to neutralize fluoric acid produced during experimentations

'_ with fluorine propellants. Interviewees reported that numerous chemicals were disposed by

dumping into available "sumps" near the building.

Seepage Pit No. 26 was located on the south side of Building 77 and received both liquid and

sanitary wastes from, respectively, sinks and a restroom. Exterior piping consisted of 4-inch-

diameter vitrified clay (JPL Drawing No. 77/33-0). Construction details for this seepage pit

and the building's interior plumbing are not available.
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Most of the area formerly occupied by Building 77, including Seepage Pit No. 28, is now

.... covered by existing Building 299. However, the location of Seepage Pit No. 26 is believed

to be in Pioneer Road near the west end of Building 299 (JPL Drawing No. 299C010A0-0).

It should be noted that both of these seepage pits are located upgradient from monitoring well
MW-7.

..... Seepage Pit No. 27 (Dry_We,ll)

Seepage Pit No. 27 is a dry well constructed of precast reinforced concrete pipe sections

topped with a standard concentric cone section of similar materials. The pit receives liquid

wastes (created when researchers wash common soil from their hands) through a 2-inch-

_- diameter cast iron pipe from two small counter-top sinks located in Soils Laboratory Building

246. These construction details, as well as the dry well's location, are shown on IPL

_ Drawing No. 246/3-10.

Primary activities at Building 246 involved experimentation with soil conditioning and various

types of vegetation to evaluate the most effective methods for revegetating slopes and

controlling erosion. There is no history or knowledge of solvents or petroleum products

_'_ having been used at this location.

seepagePit No. 29

According to JPL Drawing No. 32/1-0, Seepage Pit No. 29 was located between former

_ Buildings 32 and 20 in the liquid propellant testing area. Building 32 housed the test cell

, where solid propellants were fLred during the late 1940s and liquid propellants during the mid-

__, 1950s. Building 20 was the shop used to provide support for the test cell in Building 32.

The seepage pit was designed for collecting liquids from two floor drains located in the test

cell. Each drain was located near the center of sloped gutters along opposing walls in the test

cell's firing bay. The drains were connected to the seepage pit by 4-inch-diameter vitrified

clay pipe. It is noted on the referenced construction drawing that the seepage pit was to have

a 4-foot inside diameter and extend to a depth of 16 feet with no overflow. Construction

materials were not specified. Llnmortared bricks were probably used to construct the pit's

shell since some red bricks were excavated from that location when Buildings 20 and 32 were

demolished and the area regraded for constructing a parking lot.

Solvents were commonly used to clean the propellant testing motors and associated hardware.

It has been reported that solvents, degreasers, and chemical cleaners were applied with rags,

paint brushes, or spray bottles and then wiped-down by hand or hosed-off with water.
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Solvents commonly used during the early years included carbon tetrachloride, methyl ethyl
ketone,andacetone.

Seepage Pit No. 30

Existing Building 117 formerly housed a solid propellant test cell and a seepage pit was

..... located approximately 7 to 8 feet from the south wall near the southwest comer of the

building (JPL Drawing Nos. 117/50-0 and 117/50-4). A small counter-top sink was located

inside the building opposite the seepage pit location. Restrooms were not housed in the

building. Construction details are not available for either the seepage pit or the piping
connections.

Solvents were commonly used to clean rocket motors and hardware, and these solvents

___ reportedly were not recycled, but were disposed of by dumping into nearby sumps and drains.

Seepage Pit No. 31

As shown in location and grading plan details on JPL Drawing No. 107/69-0, Seepage Pit

No. 31 is located about 9 feet due south of Building l12's (now Building 107) southwest

comer almost directly between Building 112 and former Building 12. Piping diagrams are

not shown on this drawing and there is a possibility that the seepage pit was connected to both

buildings. Restroom facilities were not located in Building 112 and records for Building 12
are not available.

At one time, Building 112 housed two liquid propellant test cells. In the early 1960s, this

,._ building merged with Building 107 (also a test cell for liquid propellants), and the combined

structure is presently referred to as Building 107. This combined structure later housed

plasma flow and laser research laboratories, and it is currently associated with laser and

robotics development.

Solvents were used routinely in the liquid propellant test cells for cleaning and degreasing

experimental firing equipment and hardware . Spills commonly occurred, but were reportedly
,_ small.

The purpose for Seepage Pit No. 31 is not clear, and construction details (other than location)

regarding it's size, depth, and composition are not available.
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Seepage Pit No. 32

_ This seepage pit is located on the south side of existing Building 86 and apparently collected

liquid wastes from existing Buildings 98, 87, and, possibly, 88. The pit's location is shown

·_ on JPL Drawing No. 98/1-0, which includes piping details on drains coming from Building 98

(containing five floor drains), and lead-in drains originating at Buildings 86 and 87. Exterior

,_ piping is indicated as both 4-inch-diameter vitrified clay and cast iron, while interior piping

consists of 2-inch-, 3-inch-, and 4-inch-diameter cast iron.

A plumbing diagram on JPL Drawing No. 88/1-0 shows a 4-inch-diameter vitrified clay pipe

leading away from the building. The drawing detail notes "4 (in.) VC to dry well, see plot

_ plan." However, the plot plan could not be found in available records. This line could run

to Seepage Pit No. 32, or it could lead to another unidentified pit west of Building 86. In

._ fact, the plumbing diagram on JPL Drawing No. 86/7-3 does not show a seepage pit at the

location indicated on Drawing 98/1-0, but does show an exterior 3-inch-diameter cast iron

pipe leading westward from the inferred seepage pit location at Building 86 with the notation

"3 (in.) CI soil pipe to cesspool, see plot plan."

.... Buildings 86, 87, 88, and 98 are all located at the east end of the solid propellant preparation area

where numerous types of solvents were used to clean mixing equipment and hardware.

No other construction details on Seepage Pit 32 are available.

Seepage Pit No. 33

__ According to the plumbing details shown on JPL Drawing No. 97/1-0, Seepage Pit No. 33

is located 16 feet from the west end of existing Building 97 and collected liquid wastes from

4 counter-top sinks, two floor drains, and a series of unidentified wall-mounted inlets. Two-

and 4-inch-diameter cast iron pipe was used inside the building and connected to an exterior

4-inch-diameter vitrified clay pipe leading to the seepage pit.

Restroom facilities, located on the north side of Building 97 near its east end, are shown on

_ Drawing No. 97/1-0 to be connected to an unidentified pipe exiting the building, but no

indication is given as to it's destination. No other information is available on piping,

connections, or construction of the seepage pit.

Building 97 was a development laboratory for solid propellant chemistry experimentation and

_-_ numerous solvents were used to clean laboratory hardware, including acetone, carbon
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tetrachloride, methyl ethyl ketone, and trichloroethene. During the employee interviews, it

was reported that sumps in the vicinity of Building 97 were used to dispose spent solvents.

Seepage Pit No. 34

On JPL Drawing No. 98/2-1, Seepage Pit No. 34 is noted as a 20-feet-deep dry well located

about 9 feet north of the east end of existing Building 98. A floor drain in a small exterior

storage area was connected to the dry well by 4-inch-diameter cast iron pipe. This building

was originally designated as "Cleaning and Spray Building" and housed a larger "cleaner

room" with a floor that sloped to a drain in the center of the floor. A 4-inch-diameter interior

cast iron pipe and 4-inch-diameter vitrified clay pipe connected this drain to Seepage Pit No.

32 located on the south side of Building 86 as shown on JPL Drawing Nos. 98/1-0 and 98/7-

0. A roofed solvent-storage area underlain by a concrete slab is shown on the drawing to be

adjacent to the dry well.

Building 98 was later (early to mid 1950s) converted to a solid propellant preparation shop.

.... Solvents were used to clean mixtures of propeUant chemicals and binders from mixing

equipment and related hardware. Reportedly, a pit at the east end of the solid propellant

preparation area in the vicinity of Building 98 was used for disposal of carbon tetrachloride,

methyl ethyl ketone, trichloroethene, and other chemicals after the sewer system was
installed.

Seepage Pit No. 35

This seepage pit received liquid and sanitary wastes from former Building 81 that housed

offices, workshops, storage rooms, and restrooms. The seepage pit was located

.... approximately 35 feet in a southeasterly direction from the building's western end according

to plot-plan details on JPL Drawing Nos. 81/3-2 and 81/43-0. Sanitary wastes were conveyed

from the east end of the building through a 4-inch-diameter vitrified clay pipe that joined with

a 6-inch-diameter vitrified clay pipe from the building's west end just before connecting with

the seepage pit.

Construction details for the seepage pit are not available, but it is assumed that it would be

'_ similar to others nearby that are constructed with unmortared brick. Also, it is indicated on

the referenced drawings that this seepage pit was also connected to Seepage Pit Nos. 1 and 2.
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Seepage Pit No. 36

..... This seepage pit was discovered during the removal of a large, storm drain catch basin that

was constructed directly over the top of the pit. The location of this pit is not shown on any

..... plans or drawings in available fries, so it cannot be determined which building was connected

to Seepage Pit No. 36. However, because it was located approximately 20 to 25 feet in front

of Building 107, it may have been connected to this building at one time. Construction

workers reported that the pit was 4 to 5 feet in diameter and constructed with unmortared red
bricks.

Soil sludge in the demolished catch basin was reported to contain elevated concentrations of

carbon tetrachloride, acetone, trichloroethene, methyl ethylketone, tetrachloroethene, styrene,

and mercury. Detailed information is presented in Section 5.1.10 of the RI/FS Work Plan.

Seepage Pit No. 37 (Dry Well)

As noted on Drawing No. JPL0901A-0, this seepage pit was described as a dry well and was

connected to Building 2 that housed an inspection and gage laboratory. The purpose for the

dry well, as well as details on its construction piping, and size are not available.

The final number of seepage pits identified during this effort was 40 since Seepage Pit Nos.

,_ 7A, 713,and 13A are included in the total count.

_ WastePit No. 1

Waste Pit No. 1 (WP-1 in Figure 4-1) was not an actual pit as such, but was an open area

where wastes may have been conveniently disposed. This area could have been a channel or

gully caused by erosion at the location where a 36-inch-diameter storm drain empties into the

,_ Arroyo Seco near the south end of Building 103. It was reported during the interviews that

small amounts of spent solvents, mercury, and other wastes were intermittently dumped in

this area.

Waste Pit No. 2

During the late 1940s and early 1950s, a large shallow depression (WP-2) was bulldozed in

the Arroyo Seco at the approximate location shown in Figure 4-1. This depression was

.... reportedly used primarily for the disposal of glass and metal shavings, and can be seen in

aerial photograph Nos. JB931C and JB931H contained in the YPL Photo Library. Both of

.... these photographs are also presented as Figures 5-12 and 5-14, respectively, in the RI/FS
Work Plan.
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Waste Pit No. 3

_- A former salvage storage area located just southeast of existing Building 248 was reportedly

used for the disposal of solvents. The storage area was mistakenly reported, during an

interview, as being in the vicinity of existing Building 144, which is located west of

Building 248. However, the alleged disposal area is located about 300 feet east of

BUilding 144. This area is shown in Figure 4-1 and is designated as WP-3. Approximately

_ three 55-gallon drums of diluted solvents were allegedly dumped into two or three hand-dug

holes every 3 to 4 months over a period of 2 to 3 years during the late 1950s. The holes

_ were approximately 25 feet apart, about 4 feet wide by 3 feet deep, and were located east of

former Building 119 that was identified in aerial photograph No. JB 1673B from the YPL

Photo Library (see Figure 5-15, Section 5.1.11 in the RI/FS Work Plan). These disposal

holes are not shown on any of the available construction drawings in the Facilities

Engineering Office.

It was reported that, most likely, the solvents disposed were from cleaning parts and would

_ have been a mixture of trichloroethene, acetone, M50 (trichloroethane), alcohol, and toluene.

It was believed that carbon tetrachloride was not in use at JPL during the period of time that

the salvage yard was in this area. These disposal holes may be very critical in the evaluation

of contaminant sources since they are located upgradient from monitoring well MW-7.

Building 306 Area

,__ During the excavation for the Optical Instruments Laboratory's (Building 306) foundations

and bottom floor, soils Contaminated with petroleum hydrocafi_ons were encountered. Other

debris (shrubs, railroad ties, broken concrete, tree stumps, piping, etc.)was also encountered

while removing the contaminated soils. Since the source of contamination and debris was

unknown, soil samples collected from hollow-stem auger borings were analyzed for TRPH

(EPA Method 418.1), volatile and semi-volatile organics (EPA Methods 8240 and 8270,

respectively), PBCs and pesticides (EPA Method 8080A), aromatic volatiles (EPA Method

_-_ 8020), diesel (EPA Method 8015 modified), metals, and cyanide. Results of the analyses

indicated that only TRPH and diesel fuel were present in the soils at elevated concentrations.

Volatile and semi-volatile organics, pesticides, PCBs, and cyanide were not detected; metals

were present at low concentrations (see Table 5-18 in Section 5.1.13 of the RI/FS Work

Plan).

Excavation and removal of the contaminated soils continued over a 3-month period, and

approximately 19,000 tons of non-hazardous contaminated soil were removed. Confh'mation

sampling, analyses, and excavation continued until TRPH concentration within the building's

\EDI0112\E10601.SNA 4-17



footprint were non-detectable. It Was decided that soil with minimum levels of TRPH

(50 mg/kg or less) would be left in place and capped with an asphalt parking lot.

4.2 SOIL VAPOR SAMPLING LOCATIONS

Forty subsurface seepage pits or dry wells, three surface or open areas reportedly used for

disposing liquid wastes, and another area of concern where elevated concentrations of TRPH

were detected previously, have been identified as potential source locations during the review

of JPL facility records and interviews with current and former employees. These locations
.... are listed in Table 4-1.

,_ Also indicated in Table 4-1 is whether or not underground utilities have been cleared at the

potential source location. All sampling locations will be cleared for underground utility lines

using standard electromagnetic and ground penetrating radar methods prior to any subsurface

explorations. Locations cleared for soil-vapor probing and soil-boring drilling will be marked

with green paint.

A mobile soil-vapor sampling van will be used to collect one initial soil-vapor sample at each

_ accessible location from a depth of 20 feet, or shallower if refusal occurs. Attempts will be

made to locate the mobil sampling van as close to the potential source location as possible on

its downgradient, or downslope, side. If the potential source location cannot be accessed by

the mobile sampling van, then the sampling probe tip will be driven into the subsurface

manually with a sliding hammer-drive apparatus or by using either a pneumatically or

'_'_ hydraulically driven jack hammer.

._ Two seepage pits (Nos. 22 and 27) have been eliminated from the exploration program

because there was no evidence of solvent or chemical usage associated with their history. Of

the eleven seepage pit locations that are inaccessible to a mobile soil-vapor sampling van or

drilling equipment because of terrain or by being located under existing structures, seven of

them (Nos. 4, 9, 10, 11, 25, 28, and 32) will be sampled for soil-vapor by manual methods.

'_ Soil-vapor samples will be collected as close as possible to the remaining four inaccessible

seepage pit and dry well locations (Nos. 7, 8, 13, and 13A) by installing soil-vapor probes

along the sides of the buildings nearest the pits. The sampling probe tip and tubing installed

at each sampling location will be left in place so that additional soil-vapor samples may be

collected in the future if needed. Details on the sampling procedures, equipment, and
collection are discussed in Section 6.1.
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TABLE 4-1 Page 1 of 4

_, RATIONALE FOR SOIL VAPOR SAMPLING LOCATIONS

Seepage Associated Building Utilities

or Waste Building Still Exists Cleared Influencing Factors
Pit No. No. (Yes/No) (Yes/No)

_ SAMPLING LOCATIONS:

1 & 2 3, 4, 17, No Yes Pits connected in tandem and located in area having oldest
19, 22 No use-history on JPL site; recent discovery of solvents and other

..... contamloants in nearby seepage pit that was uncovered during
ongoing construction work.

3 11 Yes Yes Building 11 housed plumbing and electrical shops where
'_ solvents may have been used.

4 11 Yes No Pit connected in tandem with Seepage Pit No. 3. Seepage pit
located under steep slope north of Building 11; inaccessible to
soil vapor sampling van or drill rig, but accessible for manual
soil vapor sampling.

,_ 5 68, 71, 127 No Yes Original use of Building 127 is not known; Building 68 once
housed electrical and plumbing shops and Building 71 was
used as "mechanical stores." Buildings are located near old
solid propellant bunkers and may have been used to store

.... solvents used in mixing and developing propellants.

6 Unknown NA Yes Drilling and sampling proposed because implications are
similar to those for Seepage Pit Nos. 1, 3 and 5.

7, 7A & 7B 103 Yes No Seepage pits connected in tandem; building housed machine
shop fabrication shop, and metal pickling room; solvents used

_ for cleaning and degreasing; alleged dumping of liquids in
"drain hole" near southeast corner of building. Soils
downgradient from seepage pits can be investigated with two
soil-vapor probes.

8 (DW) 65 No No Dry well, now under Building 302, from pit where universal
testing machine was located; inaccessible to soil-vapor
sampling, but two soil-vapor probes proposed along southeast
side of Building 302 and proposed downgradient monitoring
well MW-12 is nearby.

9 13 or 44 No No Pit is under Building's 302 shed area and true location is
questionable. It may have been connected to Building 13,
which housed a small workshop, or the old Credit Union
Building 44. Location inaccessible to soil vapor sampling van
or drill rig, but accessible for manual soil vapor sampling and
proposed downgradient monitoring well MW-12 is nearby.

10 78 Yes No Building 78 housed a hydraulic laboratory; solvents commonly
used to clean machinery and degrease parts. Seepage pit
located under retaining-wall foundation and bank of
horizontally stacked tanks of nitrogen gas; inaccessible to soil
vapor sampling van or drill rig, but accessible for manual soil
vapor sampling.
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TABLE 4-1 Page 2 of 4

RATIONALE FOR SOIL VAPOR SAMPLING LOCATIONS

Seepage Associated Building Utilities
.... or Waste Building Still Exists Cleared Influencing Factors

Pit No. No. (Yes/No) (Yes/No)

11 101 & 104 No No At base of slope near retaining wall on north side of Building
..... 113; inaccassible to soil vapor sampling van or drill rig, but

small area at west ond of building acccssiblo for manual soil
vapor sampling.

.... 12 74 No Yes Chemistry test cell (liquid propellants); solvents reportedly
used for cleaning and degreasing; disposal of chemicals
reported to have occurred by pouring into drains.

13 & 13A 65 No No Seepage pits, located under Building 302, from old materials
laboratory; may have housed machinery and metals cleaned
with solvents; also housed chemistry laboratory. Inaccessible

'_ to soil vapor sampling van or drill rig, but two soil-vapor
probes proposed along southeast side of Building 302 and
proposed downgradient monitoring well MW-12 is nearby.

'_ 14 46 No No Shop for liquid propellant test cell; implications are same as
those for Seepage Pit No. 12 and 15.

15 34 No No Shop building associated with old test cell buildings (Test Cell
"F") and liquid testing facility; spilled solvents reportedly
small, but did occur on regular basis over several years.

,_, 16 59 No No Building housed old paint shop.

17 55 No Yes Solid propellant mixing facility; solvents used to clean mixing
hardware were disposed by pouring into sumps prior to

.... installation of sanitary sewer system.

18 & 19 90 Yes No Shop for test cell No. 51 (solid propellant testing in Test Cell
"X"); large test motors and hardware soaked in tubs of

_ solvents (included carbon tetraehloride and acetone) that were

not recycled and allegedly dumped into sumps on west side of
Building 90 or at east end of solid propellant preparation area

,_ (East of Building 88).

20 & 21 63 No Yes Pits connected in tandem. Compressors and maintenance
shop; solvents routinely used for parts cleaning. Soils

"_ downgradient from seepage pits could be sampled with single
boring.

23 & 24 67 Yes Yes Seepage pits connected in tandem about 15 feet apart.
Building's history is diverse. Although mainly an office
building, several small laboratories (biology, kinetics, low-
level radioactive, and spectroscopy) were located within the

_ structure over a several-year period--possibly before
connections made to sanitary sewer system. Since these pits

are only about 15 feet apart, one soil vapor sampling probe
and one soil boring well address both pits.
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_ TABLE 4-1 Page 3 of 4

RATIONALE FOR SOIL VAPOR SAMPLING LOCATIONS

Seepage Associated Building Utilities
.... or Waste Building Still Exists Cleared Influencing Factors

Pit No. No. (Yes/No) (Yes/No)

25 67 Yes No Implications are same as those for Seepage Pit No. 23.
'_ Seepage pit located in walkway area between top of slope and

south wall of Building 67; inaccessible to soil vapor sampling

van or drill rig, but accessible for manual soil vapor sampling.

26 77 No Yes Structure housed experimental chemistry lab and fluorine
propellant test cell with an acid-neutralizing pit constructed
similar to a dry well, numerous chemicals reportedly disposed

.... by dumping into available sumps near building. Seepage pit is
upgradient from monitoring well MW-7.

28 77 No No "Acid Pit" for Building 77; now under Building 299;
inaccessible to drill rig, but accessible for manual soil vapor
sampling and possibly for mobil sampling van.

29 32 No Yes Test cell used for liquid propellant testing since mid-1950s;
solid propellants used during late 1940s. Seepage pit located
near area where ongoing construction work disclosed solvent
contamination in storm-drain catch basin and previously

'_' unknown seepage pit.

30 117 Yes Yes Building housed former solid propellant test cell where
solvents used to clean rocket motors and hardware; solvents

....... reportedly not recycled and disposed of by dumping into
nearby drains and sumps.

_ 31 12 No Yes Both buildings contained propellant test cells; solid propellants
107, 112 Yes may have been used during early history of buildings, along

with solvents associated with solid propellant clean up.

Building 107 later converted to plasma flow research
_ laboratory.

32 86 Yes No Seepage pit near east end of solid propellant preparation area
and adjacent to Building 86; pits (sumps) in area reportedly
used to dispose of solvents. Seepage pit located in small fiat
area between top of steep slope and south wall of Building 86;
inaccessible to soil vapor sampling van or drill rig, but

.... accessible for manual soil vapor sampling.

33 97 Yes Yes Development laboratory for solid propellant chemistry
experimentation; solvents used to clean laboratory hardware;

_-_ all sink drains led to seepage pit; a sump or dry well at west

end of building reportedly used for solvent disposal.

..... 34 98 Yes Yes Seepage pit at east end of solid propellant preparation area
(Buildings 86, 87, 88, 89 and 98); pit reportedly used for
disposal of carbon tetrachloride, methyl ethyl ketone,
trichloroethene, and other chemicals after sewer system

_ installed.
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.... TABLE 4-1 Page 4 of 4

RATIONALE FOR SOIL VAPOR SAMPLING LOCATIONS

Seepage Associated Building Utilities
or Waste Building Still Exists Cleared Influencing Factors
Pit No. No. (Yes/No) (Yes/No)

35 81 No Yes Building housed workshops, storage rooms, and offices.
_._ Seepage pit located in same area where solvents and other

chemicals discovered in soil during ongoing construction.
(See rationale for boring reference Seepage Pit Nos. 31 and
36.)

36 Unknown NA No Storm drain catch basins removed during ongoing construction
were contaminated with carbon tetrachloride, acetone,

_ chloroform, trichloroethene, and mercury; sump tanks
(leakages reported), dilution chambers, and seepage pits,
associated with test cells and shops, existed along north side
of Jato Road).

37 (DW) 2 No Yes Dry well for drain from building has unknown use, but
implications are same as those for Seepage Pit Nos. 1, 2, 7A,
7B, 31, and 35.

WP-1 None NA No Erosion gully where solvents and mercury(?) reportedly
dumped.

.... WP-2 None NA No Shallow depression bulldozed in Arroyo Seco where glass and
metal shavings were disposed.

WP-3 119 No No Solvents at varying concentrations reportedly dumped in hand-
dug holes over a period of 2 to 3 years.

NA 197 Yes Yes 1,000-gallon tank (possible leakage) located at west end of
,_ building; propellant grindings and solvents reportedly dumped

into tank at frequent intervals.

Bldg. 306 306 Yes No Approximately 19,000 tons of soil contaminated with
'_ petroleum hydrocarbons removed from excavation for

building's foundations and first floor.

SEEPAGE PITS ELIMINATED:

22 80 No No Wind runnel building; no history of solvent or chemical usage.

27 (DW) 246 Yes No Dry well from sink at former soils test laboratory; no history
of solvent or chemical usage.

NA - Not Applicable
DW - Dry Well
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All soil-vapor samples collected will be analyzed for VOCs in accordance with the California

Regional Water Quality Control Board, Los Angeles Region's (RWQCB's) guidelines that are

presented in Appendix A.

4.3 STEP OUT SOH,-VAI_R PROBES

,_ At potential contaminant source areas where the initial soil-vapor sample has a total VOC

concentration of 1.0 milligram per liter (rog/l) or more, a minimum of three additional soil-

vapor samples will be collected and analyzed. Step-out locations will be located initially in

a triangular configuration centered over the first probe location. Each step-out location will

be within 10 to 20 feet from the first probe or the previous step-out location that had elevated

_ VOC levels. In areas where surrounding structures or buried utilities do not permit such a

configuration, the sampling configuration will be altered based on acceptable field conditions.

At each new sampling location, the sampling procedure used during the initial soil-vapor

survey will be used. All probes and tubing will be left in place to allow for the collection of

additional samples if needed.

4.4 NESTED SOIL VAPOR MONITORING WELLS

Nested soil-vapor monitoring wells, designed to investigate the vadose zone, will be installed

at two locations with the highest total VOC concentrations as determined by the shallow soil-

vapor surveys as a pilot study for the need and applicability of nested soil-vapor wells at the

JPL site. Each nested well will be located in the area of highest detected VOC concentrations

_ unless access or underground obstructions do not permit. In such situations, the nested wells

will be located as close as possible to the area of highest concentrations. Each nested well

.... will be installed to 100 feet below the ground surface or to the top of the groundwater table,

whichever is shallower. The average proposed depth was based on historical data on the

depths to groundwater and the fluctuation of groundwater levels. These soil-vapor wells are

designed to investigate the vadose zone. Groundwater is being investigated through placement

of groundwater monitoring wells. It is anticipated that soil vapor sampling tips will be

_ installed at approximate 20-foot increments beginning at 20 feet below ground surface.

,_ The nested soil vapor monitoring wells will be sampled after installation on a preapproved

periodic basis thereafter if needed. All data will be tabulated and reviewed to determine the

_ variation and extent of soil contaminants, establish the vapor distribution so as to better design

potential vapor extraction systems (VF.3), and to aid in determining the efficiency and design

for any potential cleanup actions, including VF_3.
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4.5 SOIL SAMPLING

'_ Five soil borings were drilled and sampled at seepage pit Nos. 1, 18, 26, 31, and 35 during

the pre-RI investigations. Samples were collected for laboratory analyses at 10-foot intervals

_i_ beginning at a depth of 10 feet below ground surface. Descriptions of the drilling and

sampling procedures, the boring logs, and the results of laboratory analyses for these five

borings are included in the RI Work Plan (October 1993).

To continue the evaluation of non-volatile contaminants of concern in the soil at /PL,

relatively undisturbed soil samples will be collected from borings drilled at each of the

remaining potential contaminant source locations (Figure 4-2) accessible to a drilling rig.

,_ Each proposed soil boring will be drilled and sampled to an approximate depth of 50 to 100

feet below grade with a percussion hammer drill rig using a dual-wall drive pipe and reverse-

air circulation. Soil samples will be collected for laboratory analyses at 10-foot intervals

beginning at a depth of 10 feet. When drilling at alleged surface discharge areas (WP-I, WP-

2, and WP-3), the field crew will closely observe soil cuttings for signs of contamination.

_ If contamination is observed, additional soil samples will be collected in the upper 20 feet of

the boring. However, at a minimum, samples will be collected at 10-foot intervals. The final

..... sampled intervals of each boring may be altered depending on observations by field personnel

and field-instrument measurements. Details of the drilling and sampling procedures are

presented in Section 6.2.

Analyses of soil samples will consist of Title 26 metals, strontium, cyanide, nitrate (as N),

'_ total petroleum hydrocarbons, and total solids to determine percent moisture. In addition, soil

samples from the boring drilled at Seepage Pit Nos. 23 and 24 (one location) will be analyzed

.... for gross alpha and gross beta radioactivity. Soil samples will also be analyzed for VOCs

(EPA Method 8240) if collected from potential source locations where soil-vapor samples

have indicated a total VOC concentration greater than 1 mg/l.
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5.0 SAMPLE DESIGNATION

All soil-vapor samples and soil samples will be labeled in a clear and precise way for proper

'_ identification in the field and for tracking in the laboratory. Sample labels will be filled out

in water-proof indelible ink at the time of sampling and the following information will be
.... included:

· Project/site name

· Sample identification

· Date and time of collection

· Name of sampler

· Analyses requested

· Remarks, if any

The sample identifiers used for soil-vapor samples will consist of a unique alphanumeric code.

Sample names for soil vapor samples will include the acronym SV (soil vapor), followed by

a number indicating the sequence in which the probe was installed and sampled (e.g., SV-1).

The sample identifier used for soil-vapor samples collected from the nested vapor wells will

_._ include the acronym VP for vapor probe, followed by SV, followed by a number indicating

the sequence in which the probe was installed and sampled (e.g., VPSV-1). The sample

identifier for soil samples will use the acronym SS (soil sample), followed by a number

indicating the sequence in which the sample was collected (e.g., SS-l). Soil samples

collected during the installation of each vapor well will be labeled with VP followed by SS,

.... followed by the sequence in which the sample was collected (e.g., VPSS-1).

__ Duplicate soil-vapor and soil samples will also be labeled sequentially as they are collected

(e.g., SS-2 or VPSS-2). Equipment blanks will be labeled with the acronym WS (water

sample) followed by a number indicating the sequence in which it was collected (e.g., WS-1).

This sample designation system will be used to keep each sample location and depth, as well

as the identification of any QA/QC samples, unknown to the laboratory conducting the

_- analyses. For record keeping purposes, the sample identifiers will be recorded on the chain-

of-custody and in the permanently bound field log book. The permanently bound field log

_._ book will also contain each sample's location, depth, and whether it was a QA/QC sample

or not (i.e., duplicate, equipment blank, water truck, Baker tank, etc.).
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6.0 SAMPLING EQUIPMENT AND PROCEDURES

Descriptions of the sampling equipment and procedures to be used and followed during field

activities associated with the OU-2 RI are presented in the following sections. Field activities

will consist of an initial shallow soft-vapor survey, an additional shallow soil-vapor survey

.... around locations where VOCS concentration greater than 1 milligram per liter occur, the

installation of nested soil vapor monitoring webs, and a drilling and soil sampling program.

6.1 SOIL VAPOR INVESTIGATION PROCEDURES

_- The initial phase of field work for the OU-2 RI will consist of a shallow soft-vapor

investigation. The methods and procedures used to perform the investigation are described

in the following subsections.

6.1.1 Data Quality Objectives

Data Quality Objectives (DQOs) have been developed to specify the data needed to support

.... decisions regarding RI activities. The DQOs were developed using RWQCB's "Work Plan

Requirements for Active Soil Gas Investigation-WeB Investigation Program (WIP)" as the

guidance document (Appendix A). At the present time, the EPA has not developed guidelines

for conducting a soil-vapor investigation. DQOs provided by the RWQCB cover survey

design, soil-vapor sample collection, sample analyses, data interpretation/report of findings,

'_ and companion soil sampling.

_ 6.1.2 Shallow Soil Vapor Survey Procedures

Prior to collecting soil-vapor samples at each sampling location, all probes and drive pipe

used during the shallow soil-vapor survey shall be decontaminated following the procedures
described in Section 6.1.7.

Soil vapor sampling probes will be installed using either a van-mounted hydraulic ram

driving/hammering system or a portable manual hammering system. The hydraulic ram

system will be used where a mobile sampling van can gain access. The system usually uses

two hydraulic rams mounted vertically at the back of the vehicle to push, or drive, the probe

into the ground. The sampling probe, connected to the bottom of a section of drive pipe, will

be driven downwards into the ground using the hydraulic rams. Additional sections of drive

pipe will be added until the sampling depth is reached or refusal occurs.
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The portable, manual hammering system may be utili?ed in areas unaccessible to a sampling

van. A sliding hammer or a jack hammer system will be attached to the top section of the

drive pipe. The sampling probe connected to the bottom of the drive pipe will then be driven

into the ground using the manually operated hammer. Additional sections of drive pipe will

be added until the sampling depth is reached.

The soil-vapor probe will consist of a stainless steel sampling probe tip attached to silicon,

Teflon ®, or polypropylene nylaflow sampling tubing. The sampling probe tip is cone-shaped

to facilitate the downward penetration of the sampling probe during installation.

The Teflon ®, silicon, or polypropylene nylaflow sampling tubing will extend from the probe

tip to the ground surface through the hollow-steel drive pipe. At the sampling depth, the

hollow-steel drive pipe will be removed leaving the sampling probe in place. Soil vapor will

then be able to enter the system through inlet holes located along the stem of the sampling

probe tip (Figure 6-1). The inlet holes will be exposed once the drive pipe is removed.

To minimize atmospheric interference and sample dilution, soil-vapor samples will be

collected at depths not less than 5 feet below grade. Once the sampling depth has been

_- reached and the soil-vapor probe is in place, the annular space between the soil vapor

sampling tube and the surrounding soil formation will be baclcf'tlled using the following

procedures:

* No. 3 silica sand or equivalent will be poured into the annular space adjacent to and
_ slightly above (approximately 1.0 fee0 the perforated section of the soil vapor probe

tip.

* Fine bentonite chips or granules will be placed from the top of the sand to ground
surface and hydrated with distilled or deionized water. The water will be added while
the bentonite is being placed to ensure hydration of the entire bentonite column.

.... ,, The top of the sampling tube will extend approximately 6 inches above grade and be
capped with a Teflon ®, PVC or a stainless steel plug until a sample is collected.

* Following sampling, the sampling tube will be capped, coiled and placed below grade.
The remaining hole will be filled to surface with quick-set cement dyed green in paved
areas. The surface cap thickness will equal that of the asphalt cover in which it

.... resides. In unpaved areas, the hole may be completed using hydrated bentonite several
inches in thickness.

· In paved areas, the soil vapor probe location shall be identified by the green cement
'_ and labeled using an indelible paint marker. In unpaved areas, a green 3-foot stake

will be driven approximately 1.5 feet into the ground. The soil gas probe identity will
be inscribed onto the stake using an indelible paint marker. The method to be followed
for labeling the soil-vapor probe will include the acronym SV for soil vapor, followed
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by the seepage pit number as identified in Table 4-1, and terminated with the depth (in
feet) at which the probe is located.

· The name, location, and construction aspects of each soil-vapor probe, and a map
showing the location of nearby features with distance dimensions to the probe will be
documented in the permanently bound field log book.

The soil-vapor probe will be left in place to function as a semi-permanent monitoring point.

6.1.3 Equipment Calibration

At the present time, there are no methods or procedures for soil-vapor analyses that are

certified by the California Department of Health Services (DHS) or by the EPA. Only the

analytical equipment are laboratory certifiable. Therefore, all soil-vapor sampling, equipment

calibrations, and analyses will be conducted in accordance with the guidelines and protocols

described in RWQCB's "Work Plan Requirements for Active Soil Gas Investigation, Well

Investigation Program (WIP)" (Appendix A).

Each soil-vapor calibration shall include the 22 Primary Target Compounds (chlorinated

volatile organic and aromatic hydrocarbons) required by the RWQCB (Table 6-1). Method

Detection Limits (MDLs) for each analysis completed will be between 0.01 and 1.0

micrograms per liter (_g/1).

The analytical equipment used to analyze the soil-vapor samples will be calibrated using high-

purity solvent-based standards obtained from certified vendors. Standards are typically

prepared in a high-purity methanol or dodecane solvent. Typically, calibration using solvent-

based standards is performed by using a variety of injection volumes of the standard without

dilution. If necessary, stock solvent-based standards can be diluted to appropriate

concentrations. Standards prepared by dilution are formulated by introducing a known

volume of stock solvent-based standard into a known volume of high-purity solvent.

..... Initial instrument calibration, for volatile organic compounds using EPA Method 8010/8020,

is completed using a minimum of three standard injections to establish a multi-point

. calibration curve. This calibration may be completed off the site before field work begins.

Identification and quantification of compounds in the field is based on calibration under the

same analytical conditions as for multi-point calibration.

Once in the field, a one-point (mid-point) calibration is required for the gas chromatograph

which includes a minimum of nine calibration standards, including three aromatic compounds

and six halogenated compounds representing short, medium, and long retention time groups.
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TABLE 6-1

LIST OF TWENTY TWO PRIMARY TARGET COMPO_S

(CHIOR]NATED VOLATILE ORGANICS AND AROMATIC HYDROCARBONS)

1. Carbon Tetrachloride

2. Chlorobenzene

3. Chloroethane

4. Dibromochloromethane

5. Dichlorodifluoromethane

6. 1,1-Dichloroethane

7. 1,2-Dichloroethane

8. 1,1-Dichloroethene

9. cis- and trans-l,2-Dichloroethene

10. Dichloromethane

11. 1,1,2,2-Tetrachloroethane

12. I, 1,1,2-Tetrachloroethane

13. Tetrachloroethene

14. 1,1,1-Trichloroethane

15. 1,1,2-Trichloroethane

16. Trichloroethene

._-, 17. Trichlorofluoromethane

18. Vinyl Chloride

,_ 19. Benzene

20. Ethylbenzene

21. Toluene

22. Xylenes

Source: RWQCB - Los Angeles Region "Work Plan Requirements for Active Soil Gas
Investigation - Well Investigation Program (WIP)".
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One-point calibrations are performed prior to the first sample analysis for each day. The

..... calibration is performed for all compounds detected at the site to ensure accurate

quantification. Additional runs may be necessary if compounds other than the nine calibration

standards are found. The response factor for each of the compounds must be within 15

percent of the corresponding value from the three-point (initial) calibration, otherwise the

three-point calibration of the gas chromatograph must be redone. Subsequent calibration

'_ episodes, if deemed necessary, consist of at least one injection of the standard exhibiting a

similar detector response as that of samples encountered in the field.

6.1.4 Sample Collection

Soil-vapor samples will be collected using the soil-vapor sampling system shown in

Figure 6-2. To determine optimal site-specific purge rates and volumes, a time-series

sampling of at least one probe will be performed where volatile organic compound levels are

expected to be greatest. Trends in soil-vapor concentrations as a function of purge volume

_ will be evaluated. The purge rate and time to achieve optimal purge volume will then be

used. Soil-vapor samples will then be collected with a syringe from a sampling point

upstream, or away from, any influence of the vacuum pump.

6.1.5 Sample Analysis

Soil-vapor samples will be analyzed in the field within 15 minutes of being collected by a

mobile laboratory present on the site during sample collection. Samples will be analyzed

using one or more field-operable gas chromatographs equipped with an electrolytic

conductivity or Hall detector (wlCD) or electron capture detector (ECD), a photo-ionization

detector (PID), and a flame-ionization detector (FID). The PID and ELCD or ECD will be

used in series on columns following EPA Methods 8010/8020 protocols. Compounds

.... analyzed will include halogenated hydrocarbons and benzene, toluene, ethylbenzene, and total

xylenes. The FID will be used to detect petroleum hydrocarbons and ketones again using

EPA Methods 8010/8020 protocols. Confirmatory analysis for results generated by each

detector will be completed by repeating the analyses using a column different from the one

initially used.

To demonstrate reproducibility of results, a duplicate soil-vapor sample will be collected and

analyzed after every five samples.
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6.1.6 _Quality Control Procedures

All components of the sampling system will be checked for contamination prior to sampling

at the beginning of the day by drawing ambient air or nitrogen gas through the system,

performing a gas chromatograph (GC) analysis, and comparing the resulting chromatogram

with that for ambient air or ultra-high-purity (UHP) nitrogen.

Prior to sampling each soil-Vapo r probe, the syringe used to collect the sample will be filled

with ambient ak or UI-IP nitrogen. The ambient ak or UHP nitrogen will be injected directly

into the gas chromatograph, serving as a blank to detect potential contamination of the

syringe.

In addition to the daily (initial) calibration of the equipment at the beginning of the day prior

to sample analysis, two QC check samples will be analyzed every 10 to 15 environmental

samples, one at the beginning and one at the end of each sample batch. One QC check

_- sample will be analyzed during the middle of the working day while the second will be
analyzed upon completion. The QC check samples will be obtained from a source different

from the initial calibration standard. Each QC check sample will contain a minimum of nine

compounds to be checked with the response value for each compound being within 20 percent

of the corresponding true value. If the first QC check sample fails the requirement, the

,4 problem will be resolved before proceeding with additional analysis. If the fmal QC check

sample fails the requirement, additional QC check samples are run to verify the failure. If

the failure is conf'mned, the data collected since the last QC check sample will be nullified

and resampling will be required.

6.1.7 Decontamination Procedures

.... Syringes and adapters will be cleaned with phosphate-free detergent at the end of each day

and baked overnight in the gas chromatograph oven at a minimum temperature of 80°C.

Probes and equipment in contact with the soil vapor sample stream will be decontaminated

prior to initiation of sampling. Decontamination of all soil vapor sampling equipment,

including the drive pipe, will be conducted by repeated washing and/or by baking in the gas

_"_ chromatograph oven. Washing includes the use of a phosphate-free detergent (Citranox ® or

Liquinox®), double rinsing with deionized or distilled water, and ak drying.

6.1.8 Reporting of Results

'_' Findings and conclusions, based on field and analytical data generated during the soil-vapor

investigations will be presented in the OU-2 RI report. These will consist of:
t_
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· Isoconcentration plots, where applicable, for each chlorinated volatile organic and
aromatic compound detected, for total chlorinated volatile organics, and for total

'_ aromatic hydrocarbons for each sampling depth.

· Cross-section(s) depicting lithology (when available) and changes in contaminant
concentration with depth.

· Tabulated results reported as mass/volume (i.e.,/_g/l) for all data collected during field
sampling and laboratory analyses.

· A report of all chromatographic peaks detected during the sample analyses run and any
tentatively identified compounds.

_ · All qualitycontroldata.

· An assessment of soil-vapor concentration data to aid in the identification of potential
vadose zone source areas of volatile organic compounds (VOCs).

· An assessment of soil-vapor concentration data to aid in the evaluation of potential
groundwater contamination by VOCs.

6.2 DRILLING AND SOIL SAMPLING

Discussed in the following subsections are the methods and procedures to be used during

drilling and soil sampling activities. These activities will commence after the completion of

_ the soil-vapor survey and analysis of data.

.... 6.2.1 Data Quality Objectives

EPA Level IV data procedures will be used by the laboratory during all analyses. During the

OU-2 field sampling activities, 100 percent of the samples collected will be transmitted to the

laboratory with instructions to report the analytical results using EPA Level IV. This will

.... be done for data validation purposes as a check on laboratory performance. Analyses will

include Title 26 metals plus hexavalent chromium (with strontium), cyanide, nitrate, total

._ solids, semi-volatile organic compounds (SVOCs) and total petroleum hydrocarbons (TPH).

Soil samples may be additionally analyzed for volatile organic compounds if VOCs are

detected at or above 1 mg/l during the soil-vapor survey. Soil samples collected from the

boring drilled at Seepage Pit Nos. 23 and 24 will also be analyzed for radioactivity (gross

alpha and gross beta). If radioactivity is detected in these samples, a small power auger (see

Table 4-1, page 3 of 4) will be mobilized and used to obtain soil samples for gross alpha and

gross beta analyses at Seepage Pit No. 25 from a depth of 20 feet or refusal, whichever
_ occurs first.
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t_

6.2.2 Drilling Method and Sampling Procedures

Boreholes will be located in close proximity to the soil-vapor probe, but it shall be at least

2 feet from the probe location to avoid drainage to the soil vapor sampling device. The

.... drilling method and procedures to be used for soil sampling activities are presented in the

following subsections.

6.2.2.1 Drilling Method

The soil borings will be drilled with a percussion-hammer drilling rig that utilizes a dual-wall

drive pipe and reverse-air circulation. The dual-wall percussion method of drilling can be

L_ described as a double wall pipe driven by a pneumatic- or diesel-operated drive hammer,

while fffitered air is forced downward through the annulus of the double wall drive pipe to the

_ bit (Figure 6-3). The air returns upward through the inside pipe, bringing with it a

continuous stream of drill cuttings. A water-mist injection may be occasionally used to assist

the drilling, recover the drill cuttings, and dust control.

The drive pipe will consist of two heavy wall pipes joined together (one suspended inside the

'_ other). A neoprene O-ting will be used at each joint to prevent the air from escaping between

the two pipes. A petroleum-hydrocarbon-free pipe dope will be used as the tool-joint

lubricant. The external flush jointed drive pipe will not be rotated, but rather driven into the

ground with the drive hammer which can be rated at over 8,000 foot pounds of energy per

blow at more than 90 blows per minute. The method can penetrate sand, silt, clay, gravel,

fractured rock, and cobble formations.

Withdrawal of the dual-wall pipe will be accomplished by a pulling system consisting of two

50-ton-capacity hydraulic cylinders operating a tapered slip arrangement which grips the

outside of the double wall drive pipe. Handling of the drive pipe will be accomplished by

means of a hydraulically operated cable lift arrangement.

Upon completion of drilling and sampling of each boring not converted to soil-vapor

monitoring wells, the borehole will be backfilled to the ground surface with _A-inchbentonite

chips (e.g., Enviroplug) that will be hydrated with potable water as they are placed. The

dual-wail drive pipe will be used as a tremie during backfilling operations and will be

removed, one section at a time, while the bentonite chips are added. Holes in asphalt or

concrete pavements will be repaired with like materials.

The outside diameter of the dual-wall drive pipe used will be between 9 and 11 inches. The

outside diameter of the drill bit usually ranges from about 0.5 to 1.0 inch larger than the drive
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pipe. The drill bit and each segment of drive pipe will be steam cleaned before being used

.... in each soil boring. Drill cuttings circulated by air out of the boring will go through a

cyclone device before being collected in a roll-off bin or 55-gallon drums. Soil cuttings will

be screened with a flame- or photo-ionization detector for organic vapors after each 10 feet

of drilling for health and safety purposes (see HASP).

L_ 6.2.2.2 Sample Collection and Handling

Soil samples will be collected at 10-foot intervals beginning at a depth of 10 feet. The final

sampled intervals of each boring may be altered depending on observations by field personnel

and field-instrument measurements (e.g., odors, soil staining, lithology, elevated OVA

_ readings, etc.). Soil samples will be collected with a split-spoon sampler following the

procedure described below.

· Drill to the desired sampling depth using the percussion hammer drill rig with dual-wall
drive pipe and reverse air circulation. The dual-wall drive pipe will not be driven

'- below the prescribed samplingdepth.

· A 2.5-inch (ID) by 18-inch-long split-spoon sampler containing three decontaminated
_ stainless steel sample tubes (6.0 inches 10ngand 2.5 inches in outside diameter)will be

lowered on a cable down through the middle of the dual-wall drive pipe to the sampling
depth. The sampler will be driven into the soil a minimum of 18 inches beyond the
drill bit using a 140-pound sliding hammer with a 30-inch vertical stroke.

· The sampler will be retrieved and opened. Whenever possible, the uppermost sample
tube will be used for lithologic description purposes, the middle tube for quality-control
purposes, and the lowermost tube for laboratory analysis. The ends of the soil sample
designated for laboratory analysis will be trimmed, covered with Teflon sheets, and
capped with tightly fitting plastic end caps. After the sample is labeled, it will be
sealed in a plastic bag and placed on ice in a cooler prior to being transported to the
laboratory. Samples to be used for lithologic descriptions will be monitored for the
presence of organic vapors with either a photo-ionization detector (PID) or a flame-
ionization detector (FID) using the operation procedures presented in Appendices B
and C. This will be completed for data acquisition purposes as well as for health and
safety monitoring. Measured values will be recorded on the field boring log forms.

A field quality assurance (QA) sampling program will be enacted to evaluate the precision of the

laboratory analyses, the effectiveness of decontaminating the sampling equipment, and sample-

handling procedures. Collection of duplicate samples and equipment blanks will be included in

this program. Field duplicate samples will be collected at a frequency of at least one sample for

every 20 samples collected (see QAPP) throughout the drilling and sampling program. Duplicate

soil samples will be collected when observed discoloration or staining from hydrocarbon

compounds is encountered or when elevated OVA readings are obtained without accompanying

discoloration. Duplicate samples will also be collected when no indication of contamination is
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present in order to check laboratory accuracy (on clean samples). It will be attempted to collect

an equal number of apparently contaminated and clean samples. The samples will be collected

as drilling and sampling proceed and will be used to evaluate the precision of the laboratory

..... analytical results and, therefore, will be analyzed for the same parameters. Equipment blanks will

be collected at a frequency of one per day per type of equipment (see QAPP). Equipment blanks

will be used to evaluate the effectiveness of the procedures used for decontaminating the sampling

_-_ equipment and whether cross contamination between soil samples is occurring from sampling

equipment. Equipment blanks will be analyzed for VOCs and SVOCs only.

Two background samples will be collected in the West Parking Lot by cutting through the

,__ asphalt and drilling to native soil. Samples will be analyzed for VOCs, SVOCs, and metals.

This area was selected because aerial photographs show the area as an undeveloped field

followed by a paved parking lot. It is indicated by the photographs that the parking lot has

'_ been paved for at least 29 years.

6.2.3 Soil Description and Documentation

Lithologic descriptions of the soil cuttings and soil samples using the Unified Soil

Classification System (Figure 6-4) will be recorded on the field boring logs (Figure 6-5) along

with the following:

· Physical characterization and grain size distribution of the sample

· Stratigraphic boundaries

· Presence of any inferred visible contaminants

· Color changes

· Moisture content

· Thickness of individual units

· Locations of samples taken and percentage of sample recovery

· Odors and OVA or OVM measurements

· Any other conditions encountered during drilling (i.e., changes in drilling rate, etc.)

In addition to the boring log form, all other pertinent information relating to all aspects of

field work will be recorded in a bound field notebook.

6.2.4 Soil Sample Analysis

All soil samples collected as part of the OU-2 FSAP will be submitted to a laboratory

certified by the California Department of Health Services (CDHS). Soil samples will be
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analyzed for those parameters presented in Table 6-2. The analyses will include Title 26

metals (EPA Method 6010/7000 series), hexavalent chromium (EPA Method 7196/7197)

strontium (EPA Method 6010/7000 series), cyanide (EPA Method 9010), nitrate (EPA

Method 300.0), total solids (EPA Method 160.3), radioactivity (EPA Method 900.0) at

Seepage Pit Nos. 23 and 24 (one boring) only, SVOCs (EPA Method 8270), and TPH (EPA

Method 418.1). The analyses to be conducted for each sample depth in all soil borings are

_ summarized in Table 6-3. At locations where total VOCs in the soil-vapor exceeded 1 mg/1,

soil samples will be additionally analyzed for VOCs using EPA Method 8240. Duplicate soil

samples will be analyzed for the same parameters. Equipment blanks will be analyzed for

..... VOCs using EPA Method 8240 and SVOCs using EPA Method 8270.

,_ 6.2.5 DecontaminationProcedures

All equipment used in the collection of soil samples at JPL will be decontaminated prior to

use. The sampling equipment, consisting of a split-spoon sampler and sample robes, will be

washed with a non-phosphate detergent (i.e., Citranox ®, Liquinox ®) solution followed by a

double rinse with deionized or distilled water, and air dried before use. Personnel directly

involved in sampling equipment decontamination will wear protective clothing as specified

in the Health and Safety Plan. Decontamination wastewater will be stored in a portable tank

or drum(s), sampled, and analyzed to determine proper disposal pursuant to EPA guidance

on the management of investigation-derived wastes (EPA, 1991 and 1992).

6.2.6 Storage and Disposal of Drill Cuttings

All drill cuttings generated during the field investigation will be collected and stored. During

drilling activities, the soil cuttings will be placed in 55-gallon drums or roll-off bins. The

analytical results from the soil samples collected during drilling operations will be used to

determine the proper method of their disposal. If soils are determined to be contaminated,

they will be stored on site until the appropriate method of disposal can be arranged pursuant

to EPA guidance on the management of investigation-derived wastes (EPA, 1991 and 1992).

6.3 NES_ SOIL VAPOR MONITORING WELL INSTALLATION

A minimum of two nested soil vapor monitoring wells will be installed as part of the OU-2

RI. The locations of these wells will correspond with those locations where the highest VOC

concentrations were detected during the soil-vapor survey. Each nested well will be installed

in a soil boring drilled during the soil sampling program. It is anticipated that the soil boring

will be drilled as close as possible, but not closer than 2 feet, of the soil vapor sampling
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.... CONSISTENCYCLASSIFICATION

Unified Soil Classification System  r nu,.rSo,,
USCS ,,Density Abbrv, Blows/Foot Bedrock Abbrv.

Major Divisions Symbol Description
.... VeryLoose VL 0 _ 4 VerySell VS

Well graded gravel or gravel sand mixlure8, line or no fines

!_ GE of sizesandsubstanlial of Loose L 5 -- 10 Soil SO$_ _ i ediat, pa_d.sizes)(Wide.... range grain amounts aJ, Medium Dense MD 11--30 ModelatelyHard MH

h [ Poorlygraded gravels Orgravel sand mixtures lillJeor no Dense D 31 _ 50 Hard H
Over50 VeryHard VH

= ® _ ,, GM Silkygravels,gravel.sandclay mixtures Cohesive Soil
cA_ _ _: _ _ Consistency Abbrv Field Identification
*_ _ '_ _"_ [J_ GC Clayey gravels, gravel-sand.clay mixtures._: u3

o _ Wail graded sands or !_ravellysands little or no lines Soft SO Easily penetrated several inches by thumb
'_ _ _: 5 SW (Wide range of grain lllzes and substantial amounts of ail

a Z InlarmedJalepaniclesizes) Medium Stiff MS CanbepenetratedseveralinchesbyIhumb/med,eraleeffort
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=o-u_"'_ _ Hulls H ReddishBrown RB

_.,,>_[_ _ eL Organic silts and organic ,llt-cJays et Iow plasticity Musty M Dark Red DR

_=_ _; _ Foul F GrayishRed GR Other Symbols

'__ _ _ MH Inorganic silts, mlcaceousordiatomaceousfine Diesel D Red R

:_ _ _ _ sandy or siliy soils, el.ac sills. Gasoline G YellowishRed YR R- Undisturbedsample,; &_ u_ Sulfur S White W B Bulk Sample
CH ]nolganic clays el'highplaslJdty, feiclays Turpentine T LightGray LG ff. Groundwater

:_ Gray G _ Groundwatersepage
DarkGray DG

OH Organic Claysof medium to high plamJcity Yellow Y
PaleYellow PY j

Peal andolher highly organic soils (Readily _donlifled Grayish Yellow GY I
Highly Orgenlc Soils Pt by color, odor, spongy feol. and hoquendy by l_broustexture.) Black B

Tan T
PARTICLE SIZE LIMITS LightRed LR Rele,'e,_ce.'

Modified after theUnilied Soil

I J ClassillcauonSystem, Co.ps of
SAND COARSE GRAVEL COBBLES J BOULDERS Engineers US A,my Tochn;c.al
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TABLE 6-2

SUMMARY OF LABORATORY ANALYSES AND CONTAINER
REQUIREMENTS FOR SOIL SAMPLES

Maximum Required
..... Parameter EPA Method Container Preservative Detection

Holding Time
mg/kg

Volatile organic Compounds 8240 Stainless steel Ice 7 days See QAPP
L_ sleeve

Semi-Volatile Organic Compounds 8270 Stainless steel Ice 14 days for See QAPP
sleeve extraction & 40

days for analysis

Total Petroleum Hydrocarbons 418.1 Stainless steel Ice 28 days 25
sleeve

Tifie 26 Metals + Sr Stainless steel Ice
sleeve

Silver (Ag) 6010/7000 Series 6 months 10

Arsenic (As) 6010/7000 Series 6 months 5

Barium (Ba) 6010/7000 Series 6 months 50

Beryllium (Be) 6010/7000 Series 6 months 4

Cadmium (Cd) 6010/7000 Series 6 months 5

Chromium (Total) (Ct) 6010/7000 Series 6 months 10

Cobalt (Co) 6010/7000 Series 6 months 50

..... Copper (Cu) 6010/7000 Series 6 months 25

Mercury (Hg) 7470/7471 Series 28 days 2
Molybdenum (Mo) 6010/7000 Series 6 months 5

_ Nickel (Ni) 6010/7000 Series 6 months 40

Lead (Pb) 6010/7000 Series 6 months 3

Antimony (Sb) 6010/7000 Series 6 months 6

Selenium (Se) 6010/7000 Series 6 months 5

Thallium (TI) 6010/7000 Series 6 months 10

Vanadium (V) 6010/7000 Series 6 months 50

Zinc (Zn) 6010/7000 Series 6 months 20

Strontium (St) 6010/7000 Series 6 months 10

Hexavalent Chromium 7196/7197 Stainless steel Ice 24 hours 1
sleeve

Cyanide 9010 Stainless steel Ice 14 days 10
sleeve

Nitrate (as N) 300.0 Stainless steelsleeve lee 28 days 5

Total Solids (Soil Moisture) 160.3 Stainless steel Ice 7 days NA
sleeve

Radioactivity*

Gross Alpha/Beta 900.0 Stainless steel Ice 6 months 5 pCi/g
sleeve

*Seepage Pit Nos. 23 and 24 only.
NA - Not applicable

mg/kg - milligrams per kilogram

pCi/g - Pieoeuries per gram
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TABLE 6-3

SOIL SAMPLE ANALYSES FOR ALL BORINGS

Title 26 Metals

Depth and Strontium Nitrate Total Solids Cyanide Total Petroleum Semi-Volatile
EPA 6010/7000 Hydrocarbons Organic Compounds

(feet) Hexavalent Chromium EPA 300.0 EPA 160.3 EPA 9010 EPA 418.1 EPA 8270
EPA 7916/7197

10 X X X X X X

20 X X X X X X

30 X X X X X X

40 X X X X X X

50 X X X X X X

60 X X X X X X

70 X X X X X X

80 X X X X X X

90 X X X X X X

100 X X X X X X

Notes:

1. Samples from boring at Seepage Pit Nos. 23 and 24 shall also be analyzed for gross alpha and gross beta (EPA Method
900.0).

2. Soil samples analyzed for volatile organic compounds (EPA Method 8240) will be dependent on the results of the soil-
vapor survey.
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location. Procedures and methods to be followed during this part of the OU-2 RI are

discussed in the following subsections.
L_

6.3.1 Well Permit Requirements

Prior to installing soil-vapor wells, all necessary permits will be obtained provided that the project

schedule is not impacted. Permits from the County of Los Angeles Department of Health

Services - Public Health Programs - Environmental Health will be obtained for each proposed

vapor monitoring well that will be greater than 50 feet in depth provided that the project schedule

is not impacted. A copy of the well permit application is presented in Figure 6-6. A summary

of vapor monitoring well permitting detaila for JPL is shown in Table 6-4.

6.3.2 Nested Soil Vapor Monitoring Well Construction Procedures

_ Nested soil-vapor monitoring wells will be installed in previously drilled soil borings (Section

6.2.2.1) to establish a vertical profile of VOC concentrations within the vadose zone at each

..... location. The design of a typical soil vapor monitoring well is illustrated in Figure 6-7. Each

vapor well will be constructed according to the following general procedures:

* The total depth of each nested soil-vapor well is expected to be 100 feet or less
depending on if groundwater is encountered. If groundwater is encountered, the

L_ bottom of the nested soil vapor well will be positioned several feet above the measured
static groundwater level.

. Each nested soil-vapor well will consist of five soil-vapor sampling points installed at
_ approximately 20-foot increments beginning at 20 feet below grade. Final depths of

the soil-vapor sampling points may vary on the basis of lithology (i.e., located in more
permeable soil), VOC concentrations detected by the OVA or OVIvl (i.e., area of most

_ elevated concentration) while drilling, odor of soil cuttings, or visible staining of soil
cuttings. If a well is installed to less than 100 feet, soil-vapor sampling points will be
placed based on the factors mentioned previously, but no more than five sampling
points would be installed.

· The soil-vapor probe and assembly will consist of a stainless steel soil vapor sampling
_- probe tip attached to a sampling tubing terminating at a surface sampling port. The

sampling tip configuration and inside diameter of the tubing will be dependent on the
equipment provided by the sampling subcontractor.

k_

· Before installation, each soil-vapor probe and attached sampling-tube assembly will be
measured to verify proper depth placement.

L_ · The drill pipe will act as a tremie pipe during the backfilling procedure and will be
removed one section at a time as the backfilling material is added.

· A minimum 2-foot-thick bentonite seal will be placed at the bottom of each borehole
to form a seal below the deepest interval to be monitored.
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', A filter pack, consisting of No. 3 sand or equivalent, will be placed adjacent to each
soil-vapor probe sampling point and will extend 1 foot above and below each sampling

'_ point.

· The remaining annular space between each filter pack and to ground surface will be
filled with a bentonite seal. The bentonite material used will consist of 3/8-inch pellets
or chips or smaller and will be hydrated with deionized or distilled water as it is being
placed within the hole.

_ · The backfilling procedure will be carefully monitored by frequent depth measurements with
a weighted depth meter to ensure that no bridging has occurred during placement and the
proper dimensions of backfill materials have been achieved.

* A locking monument cover, or traffic box (12-inch-diameter, minimum) if located in
an area of vehicular or pedestrian traffic, will be installed at each well after the
bentonite has had time to cure. Concrete will be used to secure the monument cover

or traffic box in place.

· When a traffic box is used, it will be set slightly above surrounding grade to direct
surface water runoff away from the well.

_-._ 6.4 EQ_NT LIST

An equipment check list for items which will be required for drilling and soil sampling

_ activities is presented in Table 6-5. Prior to initiating field work, field personnel will use the
list to ensure that the identified items have been obtained before mobiliTation.
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SERVICE APPLICATION AND FEE COLLECTION APPLICATION FOR WELL PERMIT r

OF LOS ANGELES - DEPARTMENT OF HEALTH SERVICES ENVIRONMENTAL HEALTH 2525 Corporate Place Monterey Park. Ca 91754 JCATECOUNTY
COUNTY OF LOSANGELESDEPARTMENTOF HEALTH SERVICES /PUBLIC HEALTH PROGRAMS - ENVIRONMENTAL HEALTH

SERVICE REQUEST APPLICATION T_.EOr_E_L
[Z] NEW WELL CONSTRUCTION [] PRIVATE DOMESTIC _ CATHODIC

INSTRUCTIONS [] RECONSTRUCTION OR RENOVATION [_ PUBLIC DOMESTIC [] INDUSTRIAL
E3 IRRIGATION _ GRAVEL PACK

I. Check the TYPE OF SE RVICE requested and attach the required non-refundable fee to the applica- r_ DESTRUCTION I_q OBSERVATION/MONITORING _ TEST
tion. Make money order or check payable to LOS ANGELES COUNTY TREASURER, DO NOT _)

SEND CASH. This application is nontransferable.
m

FEEREQUIRED* TYPEOFSERVICE

[] MONITORING WELL CONSTRUCTION/DESTRUCTION

[] WELL CONSTRUCTION, RENOVATION OR DESTRUCTION PERMIT
Complete and attach a Well Permit Application

[] PRIVATE SEWAGE DISPOSAL SYSTEM CONSTRUCTION PERMIT

[] PRIVATE SEWAGE DISPOSAL SYSTEM RENOVATION/EXPANSION

[] INSPECTION OF MOUNTAIN CABIN SITE as required by the I c,w

m

United States Forest Service v,*6._ (_ _O_R_ LINES. S_EET. AD_E_. WELL SITE, _ERS. AND PRiVAT_ _A_ OiS_SA L SysTEMS ALONG WiTHI _BEL s AND DIMENSIONS )

[] INSPECTION OF EXISTING PRIVATE SEWAGE SYSTEM as required
by FHA/VA

[] WATER SUPPLY TEST AND CERTIFICATION as required by U.S.
Department of Agriculture

2. Check with Contact Office stamped betow for requirements or information.

3. Complete the required information or deliver the completed application, money order or check with
the forms indicated.

to: County of Los Angeles * Refer to Schedule of Fees
Department of Health Services for current fiscal year.
Public Health Programs
Environmental Health NOTE: FIELD PERSONNEL CANNOT ACCEPT FEES.

2525 Corporate Place
Monterey Park, Ca 91 754
(213) 881-4147

4. Phone Contact Office noted below, after you have received your receipt, to request an inspection. IN^USOrWELLOWNER(mrNT)

MAlU_ĜDO'ESS

Service/Job Location Address Date c_ c_

DISPOSITION OF APPLICATION: (For Sanltarlelts Use Only)
Owner/Applicant's Name Address Phone No. I hereby agree to comply in every respect with all

regulations of the County Preventive/Public Health _ APPROVED _ DENIED
Services and with ali ordinances and laws of the County
of Los Angeles and of the State of California pertaining to [ZT APPROVED WITH CONDITIONS

Contractor's Name Address Phone No. well construction, reconstruction and destruction. Upon
completion of well and within ten days thereafter, I will If denied or approved with conditions, report reason or conditions

Co. Engineer Plan Check NO. Tract No..__ Lot No. No. Bedrooms __ furnish the County PrevenUve/Public Health Services with here:
(Complete llne above for Private Sewage Disposal System Construction or Renovation Application) a complete Icg of the weU, giving date drilled, depth of

well, all perforations in casing, and any other data deemed
necessary by such County Preventlve/PubRc Hearth
Services.

CONTACT OFFICE DEPARTMENT STAMP

Applicant's Signature )AT_ IiSANITAmA_

_ATE _ECTIONCHIEF

When signed by Section Chief, this apptlcation is a permit.

7_9_- H2124(R_3/eli WHITE:CHIEFCOPY C_NARY: APPLICANTCOPY PINK: SENIORCOPY p_ease_eturn A/_Co_/e_

Figure6 - 6

Application Form fora
Note:Permitswillbeobtainedonlyif the Soil Vapor Well Permit

projectscheduleisnotimpacted.



TABLE 6-4

SUMMARY OF SOIL VAPOR MONITORING WELL PERMITTING DETAILS*

Agency Applicable Well Locations Contact Permit Applications Follow-up Requirements

County of Los Angeles On JPL property not in San Gabriel Valley area: Submit completed application Submit completed well
Department of Health Services City of Pasadena Mr. Dave Kinney forms with permit fee of log with details of well
Public Health Programs (818) 308-5374 $107/well a minimum of 2 installation (date, depth,
Environmental Health weeks before work is to screen interval, etc.) within
2525CorporatePlace commence, tendaysofwellcompletion.
Monterey Park, CA 91754

* Permits will be obtained only if the project schedule is not impacted.
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Traffic Box

(12 Inches In diameter, minimum)

Coterie

_ Labeled Sampling Ports
with Valves

-- Bentonite Seal

Soil Vapor Sampling --
Probe Point with Inlet Ports *

...... -- Sampling Tubing **

..... No. 3 sand (or equivalent)

..... _loot(typicat)
toot(typic._)

Not to Scale

.... FigureG-7

* Depthstosamplingprobepointsarevariable(seesection6.3.2). 'lyplcal ConstrucUonof a NestedSoil
** Sizedependentonsubcontractor'sequipment. VaporMonitoringWell
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* A locking monument cover, or traffic box (12-inch-diameter, minimum) if located in
an area of vehicular or pedestrian traffic, will be installed at each well after the

.... bentonite has had time to cure. Concrete will be used to secure the monument cover
or traffic box in place.

,_ ,, When a traffic box is used, it will be set slightly above surrounding grade to direct
surface water runoff away from the well.

6.4 EQUIPMENT LIST

..... An equipment check list for items which will be required for drilling and soil sampling

activities is presented in Table 6-5. Prior to initiating field work, field personnel will use the
list to ensure that the identified items have been obtained before mobilization.
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TABLE 6-5

EQUIPMENT INVENTORY CHECKI.IST FOR SOIL SAMPLING
AT THE JET PROPULSION LABORATORY

Field Sampling and Analysis Plan Sample Labels

Chain-of-Custody Forms Cooler(s) with Ice

Equipment Calibration Forms Packaging Tape or Silicon Tape

Boring Log Forms Distilled or Deionized Water

BoundFieldLogbook SampleSleeves

Pens and Pencils Teflon Sheets

Indelible Ink Markers Plastic End-Caps (sample sleeves)

Calculator Non-Phosphate Detergent

Important Names and Phone Numbers 5-Gallon Buckets (3), Brushes

Bottle of HCI Solution Duet Tape

Hard Hat Scissors, Wrenches, Pliers, Screwdrivers, ere

Munsell Soil Color Chart Electronic Water Level Meter

Nitrile Gloves - Spare Batteries (9 Volt)

Latex Gloves - 300 Feet Graduated Cable

Knife Organic Vapor Analyzer (Foxboro OVA 108)

Safety Glasses - Calibration Gases

.... Ear Plugs 1) 95 ppm Methane

Steel-Toed Boots 2) 0.25% Methane

Tyvek Coveralls - Adjustable Wrench

Visqueen Plastic Organic Vapor Meter (OVM) (if OVA not available):

First-Aid Kit - Isobutylene Standard

Large Trash Bags - Collapsible Polyethylene Bag

Folding Card Table

Self-Sealing Plastic Bags,7
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7.0 SAMPLE TRANSPORT AND CUSTODY

Analysis of aH soil samples will be performed by a laboratory certified by the CDHS. The

.... soil vapor samples will be analyzed on-site with a mobile laboratory. Therefore, the sample

handling procedures for soil samples only are described in the following section. Maximum

_ holding times for each analytical method will be strictly observed (Table 6-2). Laboratory

reports of the analytical results will be reviewed according to procedures described in the

.... Quality Assurance Project Plan (QAPP).

Sample labels will be attached to the soil sample containers following sample collection. The

_-_ sample containers will then be placed in resealable plastic bags to prevent the loss of labels

during shipment. Samples which require refrigeration will be placed in a cooler with ice to

ensure that they remain at a temperature of 4 degrees Celsius until delivery to the laboratory.

Chain-of-custody procedures will be used to maintain and document sample possession for

legal purposes. Adherence to strict document control procedures is of prime importance.

The principal documents that will be used to record possession of the samples are the chain-

of-custody and the field notes. A sample is considered to be in a person's custody if (1) it
is in a person's physical possession, (2) it is in view of the person after that person has taken

_ possession, (3) it is secured by that person so that no one can tamper with the sample, and

(4) it is secured by that person in an area to which access is restricted.

A chain-of-custody form (Figure 7-1) will be completed by field personnel and will

accompany the samples to the laboratory. The field sampler (originator) will be responsible

for the care and custody of the samples from the time they are collected until they are

transferred. All samples will be transported to the laboratory by courier, a laboratory

_-_ representative, or field personnel. The process will ensure prompt, secure arrival and will

meet the requirements of chain-of-custody procedures. For each sample shipment, the

,_, originator will complete a chain-of-custody form entering aH the requested information. At

a minimum the form will contain the following:

· Sample number

* Signature of sampler

· Date and time of sample collection

· Name of facility/site

· Sample type

· Analyses requested

mm0112ml_l.SN^ 7-1



CHAIN OF CUSTODY FORM REQUEST FOR ANALYSIS N? 10 3LI4

E!;^sco ENVII/ONb!!_I:4I_
A Di_ion of Ebasco Sera'acs Incorporated

3000 W.MacArthurBoulevard,SantaAna,California92704-6993· (714)662-4050· Fax(714)662-4049 Page-- of_

]P_ojectName OFS No. SamplingDate HAZARDIDENTIFICATION: Time RequiredNonhazard [] Reactive [] NORMAL [] . DAYS

ProjectAddres$ ShiprnentOato Flammable [] Toxic []
Skin Irritant [] Infectious r-I RUSH [] __ DAYS

SatT_;¢¢(Narr_) Sampler:(S_jnature) _' ANALYSESREQUIRED

SAMPLE TIME SAMPLE CONTAINERSIZE _ _ _ _ =_
NUMBER COLLECTED PRESeRVATIVE(S) AND TYPE

(D_c_) ._ _ _ _. ._

LABORATORYINSTRUCTIONS/COMMENTS:

Relinquishedby: (Signature) Date: Receivedby: (S_nature) Relinquishedby: (Signature) Date: Receivedby: (Slgnafure)

Company: Time: Company: Company: I Time: Company:

F-2 Shipping Copy (White) File Copy (Yellow) Field Copy (Pink)

Figure7 - 1

Sampleof Chain-of-CustodyForm



· Sample preservation

· Identification of laboratory QC sample

· Signature of persons involved in the chain of sample possession

· Date and time of relinquishment

· Remarks - pertinent observations of the samplers

.... Upon receipt of the samples at the laboratory, the designated sample custodian will proceed

as outlined in the QAPP. The sample recipient will cross-check the sample labels and the

.... chain-of-custody form and document any unusual conditions in the "Remarks" section on the

chain-of-custody form. The person relinquishing the samples will sign the chain-of-custody

form in the appropriate box labelled "Relinquished By". The sample recipient will sign the

chain-of-custody form in the appropriate box labelled "Received By". Finally, the

relinquishing party will retain the "Field Copy" for record keeping.
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.... STATEOF CALIFORNIA

California Regional Water Quality Control Board - Los Angeles Region

-_ WORK PLAN REQUIREMENTS FOR ACTIVE SOIL GAS INVESTIGATION
WELL INVESTIGATION PROGRAM (WIP)

L_

The objectives of these investigations are to: 1) evaluate potential
waste discharges which may impact ground water, 2) determine variation
and extent of soil contaminants, 3) establish vapor distribution for

_-_ the design of vapor extraction system (VES), and 4) aid in determining
the potential efficiency and appropriate design for any cleanup action,
including VES. The work plan should include, but not be limited to,

..... the following:

Survey Desiqn (location, number, depth, data quality objectives)

1. Provide a scaled facility plot plan depicting potential source
areas and proposed soil gas sample points. Include location and
coordinate of identifiable geographic landmarks (i.e., street
center-line, benchmark, street intersection or wells).

2. Locate soil gas sample points using 20-30 foot grid in potential
source areas and no more than 100 foot grid for the rest of the
site (coarse survey) . Provide rationale for the number,
location, and depth of sample points.

3. Conduct close interval (10'-20' foot grid) multi-depth sampling
(3 to 5 feet between points) in areas with known soil
contaminants and where prior soil gas sampling has detected
relatively high levels of VOCs at the site.

4. Real time analysis of samples allows for field modification of
___ the sampling plan (for grid density, location, and depth) based

upon test results. However, field adjustments are acceptable
only if the decision-making criteria are included in the
approved work plan and in consultation with Board staff.

5. If anomalous data (i.e., soil gas values 2 to 3 orders of
magnitude different from trends indicated by surrounding

..... samples) are obtained from a sample point, resample and
reanalyze at that point.

_ Sample Collection

1. Obtain samples at an adequate depth (minimally 5 feet) below the
ground surface to minimize atmospheric air interference.

2. Discuss techniques to determine optimal purge rates and volumes.
Minimum purging (3 probe volumes maximum) is required so that

_ the samples are representative of VOC levels in the formation
around the probe tip. At the beginning of the survey, conduct
a site-specific purge volume versus contaminant concentration



Soil Gas Investigation Requirements
Page2

._ test where VOC levels are expected to be highest, for major
lithologic units or when significant pressure change is
encountered to ensure that samples are representative of site

conditions. Adjust purge rate and time to achieve optimal purge
.... volume.

3. Explain the zone of influence for soil gas sample points, taking
into consideration soil types, land cover, drive point
construction, and sample purge time/rate/volume. The vertical
zone of influence from soil gas purging and sampling must not
intersect the ground surface.

4. Discuss procedures to minimize cross contamination between
sample points.

5. Detail soil gas sample collection, handling, and testing
procedures. Record the atmospheric pressure and evacuation
pressure at which the sample is collected and the sample volume.
Discuss procedures to prevent collection of samples under
vacuum.

6. Select and specify soil gas sampling equipment (e.g., gas tight
syringe) that will not affect sample integrity.

_ Sample Analysis

1. An on-site mobile laboratory with laboratory-grade certifiable
.... instrumentation and procedures is required for real time

analyses of individual VOCs. Non-specific portable organic
vapor analyzers and/or GC-based handheld detectors may not be
used for sample analysis.

2. Specify target compounds analysis list. Detection limits of
0.01 to 1.0 _g/1 (soil gas) must be attained. Justify the use

..... of higher detection limits.

3. Specify and justify time between sample collection and analysis.

4. Specify column characteristics, initial and final column
temperatures, rate of column temperature increase per minute,
calibration materials (liquid vs. gas sample) and sample flow
rate employed in order to determine problems that may be
associated with coeluting compounds. The chromatograms for
calibration standards shall be included in the final report and
provided to staff in the field for review to ensure that target
compounds can be identified.

5. Provide QA/QC procedures essential for establishing support of
analytical data. Include, at a minimum, field blanks, equipment
blanks, initial and continuing calibration checks, laboratory



Soil Gas Investigation Requirements
Page 3

control standards, and sample replicates. Sampling equipment
blank should be sampled from a contaminant-free source, if
ambient air is not contaminant free.

Data Interpretation/Report of Findinqs

1. Methods to be used for data interpolation (contouring) must be
detailed. At a minimum, where justified by the data,
isoconcentration plots for each chlorinated volatile organic and
aromatic hydrocarbon compound detected, and for total

_ chlorinated volatile organics and for total aromatic
hydrocarbons for each sampling depth must be presented in the
final report. Provide cross-sections depicting the geology and

_ changes in contaminant concentration with depth.

2. Data collected during field sampling and laboratory analyses
must be compiled in tabular format and results are to be
reported as mass/volume (i.e., _g/1).

3. Report all chromatographic peaks detected during the analyses
run and any tentatively identified compounds.

Companion Soil Sampling

1. Conduct the soil sampling and VOC analyses per this Board's WIP
WORK PLAN REQUIREMENTS for INITIAL SUBSURFACE INVESTIGATIONS.

2. Borehole locations and sampling intervals shall be based on soil
gas survey results. Obtain discrete, undisturbed companion soil
samples. Use a minimum 2-inch diameter sample tube.

3. Board staff must be part of the data review to determine
companion soil sample locations and the need for additional
soil/soil gas sampling.
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Boil Gas Ouidelines for Data Package - Initial Demonstration of
_. Laboratory Capability

1. The data package should consist of a concise tabular summary
.... the key elements necessary to demonstrate method proficiency.

2. Incomplete or disorganized packages are subject to delay or
rejection of review.

3.- Ail raw data including chromatograms and instrument printouts
'that support Data Package results should also be included.
They should be properly identified for easy review. Every
compound in the chromatograms should be clearly identified.

.... 4. Summary of standards preparation for calibrations, preparation
of laboratory control check samples should be included. If
they are purchased, sources of the standards should be

.... included.

5. List the operating conditions and instrumentation for each type
of analyses.

6. Summary of calibration methods and determination of detection
limits should be included. If one calibration standard is used

.... for daily calibration, include results of the daily response
factor and percent differences from the average RF of the
calibration curve.

7. Calibrations and determination of detection limits should be
done for each and every compound listed in EPA Methods 8010
and 8020. For detection limits, a sample with a concentration
at detection limit should be prepared and checked for recovery.
The recovery should be at least 50%.

8. For initial calibration, at least a three point calibration
should be done. One point should be at the detection limit.

9. A copy of your laboratory Standard Operating Procedures (SOP)
should be included. SOP should include but not limit to the

following procedures.
(a) Daily calibration method
(b) Blank analysis
(c) Laboratory quality control check sample analysis and

frequency of this analysis during each day. For each day
the last .analysis should be done on QC check sample.

(d) Procedures to handle when the sample concentration is
outside the calibration linear range.

(e) Confirmation of compounds detected
(f) Duplicate analysis of samples
(g) The holding time of the samples
(h) Sample identification
(i) QA/QC corrective actions
(j) Report generation



List of Twenty Two (22) Primary Target Compounds
(Chlorinated Volatile Organics and Aromatic Hydrocarbons)

1. Carbon Tetrachloride

_ 2. Chlorobenzene

3. Chloroethane

4. Dibromochloromethane

5__ Dichlorodifluoromethane

6. 1,1-Dichloroethane

7. 1,2-Dichloroethane

8. 1,1-Dichloroethene

9. cis- and trans-l,2-Dichloroethene

10. Dichloromethane

11. 1,1,2,2-Tetrachloroethane

12. 1,1,1,2-Tetrachloroethane

13. Tetrachloroethene

14. 1,1,1-Trichloroethane

15. 1,1,2-Trichloroethane

16. Trichloroethene

17. Trichlorofluoromethane

18. Vinyl Chloride

19. Benzene

20. Ethylbenzene

21. Toluene

22. Xylenes



QA/QC AND REPORTING REQUIREMENTB FOR SOIL GAS INVESTIGATION

_nitial Calibration

Initial calibration must be performed for all compounds in the
8010/8020 list. A minimum of 3 concentrations is required, while the
lowest one must not be higher than three times the Method Detection
Limit (0.1-1 _g/L). Identification and quantitation of environmental
compounds- must be based on calibration under the same analytical
conditions (i.e. column, detector, and temperature program etc.).
Change in any of these conditions or calibration standard stock

'_ solution must result in a new initial calibration.

Daily Calibration and QA/OC

These must be performed and results calculated to demonstrate
satisfactory running condition of the GC before any environmental

_ sample can be analyzed.

1. 1-Point (Mid-Point) Calibration

'_ A minimum of 9 calibration standards, including 3 aromatics and 6
halogenated compounds representing short, medium and long
retention time groups, must be checked at the beginning of a

_ working day. One-point calibration check is required for all
compounds detected at a particular site to ensure quantification,
i.e. additional runs may be necessary if compounds other than the
9 calibration standards are found. Therefore it is recommendable

to include commonly found volatile compounds in the initial 1-
point calibration check. The response factor for each of the
compounds must be within 15% of the corresponding value from the

.... 3-point calibration, otherwise the GC must be re-calibrated.

2. Blanks

Sampling equipment blank, ambient air sample, method blank and
other appropriate blanks must be analyzed at least once at the
beginning of the working day and as frequent as necessary during
the rest of the day.

3. Quality Control (QC) Check Sample

A minimum of two QC check samples (obtained from a source
different from the calibration standards) must be analyzed each
working day, one at the beginning and one at the end, i.e.
bracketing the analysis of environmental samples. A minimum of 9
compounds as described earlier must be checked. Response for each
compound must be within 20% of the corresponding true value. If
the beginning QC check sample fails the requirement, the problem
must be resolved before proceeding with sample analysis. If the
end or any of the following QC check sample fails the requirement,
then all environmental samples analyzed between the failed sample
and the last acceptable QC check sample will be considered
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questionable. Therefore it is recommendable to run QC check

.... samples every 10 samples to ensure acceptable analysis.

Shortening the GC Run Time

.... Shortening the GC run time is acceptable only if it does not hamper
identification and quantification of any compounds present at the
subject site. A normal run must be performed whenever peaks are

.... detected within retention time windows where co-elution is likely as
indicated by the calibration chromatograms.

Compound Confirmation

Every compound detected at a site must be confirmed by a second column
or mass spectroscopy identification. Usually one sample is adequate,

.... and quantification is not required for the confirmation run.

Evaluation Check Sample

Soil gas investigations will be randomly selected for unannounced
performance evaluation by requiring on-site analysis of check samples
provided by this office.

Reportinq of Sample Results and QA/QC Information

1. The date and time of injection, and analytical conditions must be
provided for all environmental and QA/QC samples.

2. All concentrations must be reported in _g/L.

3. For (the most recent) initial calibration, the retention time and
average response factor (RF) for each compound must be reported.

4. For daily 1-point calibration, the RF and percent difference from
initial RF for each compound must be tabulated and reported.

5. For QC check samples, the true concentration, detected
concentration, and percentage difference for each compound must be
tabulated and reported.

6. For environmental samples, including any duplicates, the sample
identification, sampling depth, purge volume, vacuum pressure,

sampling time, injection time, injection volume, results, and any
other sampling or analytical remarks, must be reported in a
tabulated format. Unidentified or tentatively identified peaks
must also be listed.

7. Chromatograms for calibration standards, QC check samples, and
selected samples (e.g. samples with most compounds, highest
concentrations, infrequent compounds, and representative samples
for different source areas) must be submitted upon request.

8. Sample report forms containing all required sampling, analytical
and QA/QC information are attached for references.
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BOXL G&H INITIAL CALIBRATION BTMqD_.RD REPORT

DATE: ANALYST: STDSOURCE: MACHINEID:

...... _ ' mil 'itt c_c 'ii',.i ' _"c_c'.. ' .11 ' 3_c_c _-- .... :' . :': ':: '_,_-::: :_ .E,E_'--i ii"Tiiiiiil'_SliIii""Ei_ I "' I ......_"i"ASsl'A"_Î ''"_II "'I"S_I *"" I :";::: "'"v*" ""
BrOmObenzene
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Bromoform
,,. ,, ,,

Dromomethane

carbon tetrachlort_

Ch[oroethene
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Oibromoch [oromethane

Dibromomethane .......
Oi cht ora.ethane

1,1 -Oi ch [oroethane

1, Z-Oi ch !oro_,thane
1,1 -D ich[ oroethene

c-i, 2:Oi,c,ht oroethene ......

t- 1,2~Di ch t oroethene, ....
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Tr ich toroethene
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BOlL GAS DALLY CALIBRATION STANDARD REPORT
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' SECTION I

Introduction

The 580B is a portable Organic Vapor Meter (OVM). Which detects and quantitates most organic vapors with a highly
_.._ sensitive photoionization detector (PID). The 580B has an operating range of 0-2000 parts per million (ppm) with a minimum

detectable of 0.1 ppm. No support gasesare required.
The 5g0B is controlled by a microprocessor which provides many features that were not prevoiusly available. Maximum

signal hold, detector linearization, overrange lockout, IBM PC (or compatible) interface, extensive data logging capabilities
"_ and much more. With the many features provided by the 580B leak detection, head space measurements, and field survey

are all easily accomplished. Completely portable, the 580B operates from internal batteries for eight hours in the field.

1.1 ABOUT THIS MANUAL

This manual is broken down into eight chapters. The first chapter (this one) provides a general overview of the 580B.
.... Chapter two discusses, in great detail, the extensive facilities of the 580B. The focus of this chapter is on how to use the seven

switches to access the various facilities. Chapter three explains, in detail, how to perform routine maintenance on the 580B.
Chapter four is a technical discussion of calibration and methods for generating standards. Chapter five is a technical discus.

-_, sion of a few applications which illustrate some of the usesof the 580B. Chapter six is a technical discussion of methods for
collecting a sample useing the 580B. Chapter sevenis a discussion of the communication facilities provided by the 580B. Chapter
eight contains two flow charts which illustrate the 580B software flow. This chapter is a helpful tool for the new user. Appen-
dix A is a detailed explanation of the 580B communication protocol. This chapter is provided in order to alloy, a programmer
to develop specialized communication software for the 580B. There are several other addendums which contain miscelaneous
information about the 580B

1.2 INSTRUMENT OVERVIEW

This section describes var}ous points of interest on the 580B. Each number refers to a number in figure 1.1.

I. POWER PLUG - The power plug is used to run the instrument off of its internal batteries. There is a chain attached

to the power plug so that it will not be lost.

2. RS-232 CONNECTOR - This connector is used for communication with a serial printer or computer. A communica-

tion cable provided with the instrument fits into the receptacle.

3. KEY PAD - There are seven switches which operate the 580B, The switch marked ON/OFF is used to turn the pump

and lamp on and off. The switch marked LIGHT will turn on backlighting for the two line display. The other five switches
perform various functions. For a detailed description of the function of each switch see chapter two or the flow charts in
chapter eight.

4. DISPLAY - The 580B has a two line by sixteen character display.

5. SHOULDER STRAP - There is an adjustable shoulder strap for carrying the 580B.

6. SAMPLE EXIT PORT - The 580B sample is drawn into the detector by a positive displacement pump and-then sent

back out through the exit port.
NOTE: The photoionization detector is a non destructive detector so the sample may be collected at the exit for further

analysis (see chapter six).

7. PUMP - The 580B pump draws the sample into the detector.

8. MOUNTING SCREWS- There are four screws which hold the 580B top and bottom together. The screws are specially

designed so that they do not fall out when they are loosened out of the case top.

9. DETECTOR - The photoionization'detector is shown with the lamp and high voltage power supply.
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10. SAMPLE INLET - Sample is drawn into the detector through the sample inlet at the front of the 580B.

I 1. SIGNAL CABLE - The PID signal is brought up to the microprocessor, for analysis, via the coaxial signal cable.

12. BASE HARNESS - The base harness plugs into a connector on the case top.

1.3 S80B FEATURES

This section provides a brief overview of the various features of the 580B. After reading this section the user should have
a good idea of what the instrument can do. Chapters two and three Will explain, in deatail, how each feature is selected.

TURNING ON PUMP AND LAMP - The pump and lamp are turned on by pressing the ON/OFF switch (the instrument
power must allready be on).

,-,, CALIBRATION - Calibration of the 5g0B is extremely important. Chapter two explains how to calibrate the 580B in

great detail. Chapter four discusses at length some of the basic theory and methods behind calibration. It is strongly suggested
that this chapter be read in order to gain a deeper understanding of usageof the 580B. Chapter three also discussescalibration.

_-_ CONCENTRATIONS - Once the lamp and pump have been turned on the 580B begins to display the concentration of
the incoming sample on the bottom line of the display. Normally the top line of the display will be a bar graph (logarithmic
on a scale of zero to 2000). The operator may however select the MAX HOLD mode of operation. When in max hold, the

_ top line of the display will show the highest concentration.

LOGGING - The 580B provides extensive facilities for logging information. The operator may savea particular reading
along with a six digit location code and a date and time stamp. If the 580B is in the MAX HOLD mode when logging is initiated
Ihen the max hold value will be logged.

AUTO LOGGING - Logging ma>' be performed automatically by using the 580B's auto logging feature. Auto logging
is not allowed while in the MAX HOLD mode. When auto logging is selected a LOGGING INTERVAL is selected (anywhere
from one second to 99 minutes and 59 seconds). At the end of each logging interval the present concentration will be logged
(the location code is automatical])' incremented each time).

AVERAGE - The 580B normally updates the concentration once per second. The operator has the option of setting the
averaging time anywhere from one second up to four minutes.

NOTE: The bottom line of the display will be blank until the first averaging interval is completed. The top line wilt however
be updated each second.

RESPONSE FACTOR - _ response factor may be used in order to relate a particular gas to the calibration gas. When
computing the concentration the micrprocessor multiplies the concentration by the response factor and displays the result.
If the response factor is one then the concentration is not changed. Chapter four and five explain some uses of the response factor.

LAMP SELECTION - The 5g0B allows for calibration data to be saved for one 10.0 eV lamp and one 11.8 eV lamp.
A lamp serial number may also be entered. This allows lamps to be switched in the field without requiring recalibration.

ALARM - An alarm level ma>' be selected. The 580B will sound an audible alarm (the top line will also indicate an alarm)
whenever the concentration goes above the selected alarm level.

ACCESS - The 580B provides four access levels so that various features ma>' be "locked out." User identification number
and instrument number are also provided.

CLOCK - The 580B has an internal clock which will run even when the instrument power is cut off.

COMMUNICATION - The 580B has a serial communication port for outputing data to a serial printer. Many of the
580B features may be accessed from a remote computer through the serial communication port (there is communication soft-
ware available which will run on an IBM PC or clone).

DISPLAY LOGGED DATA - The logged data may be displayed on the 580B's two line display.

1-3



SECTION 1

_-_ Principle of Operation

2.1 INTRODUCTION

The 580B has seven switches located just below the display. They are labeled:

-? ON/OFF MODE/STORE RESET LIGHT + / INC -/CRSR SPKR

The ON/OFF switch toggles the tamp and pump power between on and off. The MODE/STORE, RESET, +/INC,
-/CRSR and SPKR switches all have various meanings (including none at all)xtepending upon the mode. The SPKR switch
normally is used to toggle the insturment speaker between on and off, Pressing the-MODE/STORE switch will cause the
580B to return to the Run mode. Except when the 580B is already in the run mode. In which case it will cause the 580B to
enter the log mode.

.-- The LIGHT switch is used to illuminate the display.
The 580B has several mode_.. Some of the modes may have sub modes. The modes and sub modes are tabulated below.

Run mode
Concentration meter normal
Max hold

Log mode
'-_ Parameter mode

Calibration mode
Access mode
Clock mode
Communication mode

The following sections will describe each mode and how to get to them and through them. It is strongly suggested that
this section be carefully reaa and that the 580B be used along with the manual in order to reinforce the manual.

.... 2.2 RUN AND LOG MODE

2.2.1 POWER FOR LAMP AND PUMP

When the 580B is first turned on (see section 1.3) the display will indicate that the lamp is not lit. Pressing the ON/OFF
switch will tell the microprocessor to turn on the lamp and the pump. The microprocessor wilI send power to the lamp and
pump and then "look" to see if the lamp actually lit. If it did not light then the microprocessor will try again. If after fourteen
seconds the lamp still will not light then the microprocessor will indicate a lamp out condition.

In the event that the microprocessor is unable to light the lamp, check the seating of the lamp (see section 3.1). If the
problem persists call service.

Once the lamp is lit the display will show the PPM (parts per million) on the bottom line. The top line will either be
a bar graph or the maximum reading (see section 2.2.2).

To turn the the lamp and pump off simply press the ON/OFF switch.

2.2.2 RUN MoDEs

The 580B has two run modes. Max Hold and Concentration meter. The run mode is selected in the Parameters section

._ (see section 2.3). In the concentration meter mode the top line of the display will be a bar graph. The bar graph is a logarithmic
bar graph over the range of 0 to 2000 PPM. The bar graph is intended as a rough visual indication of the current PPM. The
bottom line will indicate the exact PPM.

In the Max Hold mode the top line of the display will indicate the maximum reading, The bottom line of the display
....... will indicate the current PPM. Whenever a new maximum is seen the top line will be updated. The Max Hold reading may

be reset by pressing the RESET switch while in the run mode.
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2.2.3 LOG MODE

The ability to "log" data is one of the S80B's greatest features. Readings may be stored for later analysis. Each reading
will have a date and time as well as a location code associated with it. Up to over 700 readings may be stored. Logged data
may even be sent to a printer or computer via an RS- 232 serial communication port (see section 2.6).

The Log mode is entered from the Run mode by pressing the MODE/STORE switch. When this switch is pressed from
, the Run mode the display will show:

LOG THIS VALUE?

on the top line and either PPM or MAX PPM on the bottom line depending upon which run mode the 580B is currently
in. By pressing the +/INC switch the display will then show:

.... LOC.CODE000001

on the top line (the actual location code may not be 000001). The location code may now be entered. By pressing the +/INC
,_ switch the number above the cursor may be incremented. By pressing the -/CRSR switch the cursor may be moved to the

next digit. The 580B automatically increments the location code each time a data point is logged.
Once the desired location code has been entered pressing the MODE/STORE switch will "log" the data point. This mean_

that the reading displayed on the bottom line along with the location code, the current date and the current time will be store0
into the 580B's memory. The 580B will then return to the Run mode.

If for any reason logging is not desired, pressing the RESET switch rather than the MODE/STORE switch will caust
the value not to be stored. The 580B will then go back to displaying:

LOG THIS VALUE.'?

Pressing the mode switch will now return the 580B to the Run mode.

2.2.3.1 AUTO LOGGING MODE

The 580B may be instructed to automatically log data according to a predefined time interval. AUTO LOGGING is selected
from within the Parameters section (see section 2.3). At the end of the logging interval (setable from I second up to 99 minutes
and 59 seconds) the current average ppm value will be logged and the logging interval will be restarted.

NOTE: Auto logging is not allowed with the Max Hold mode.

2.2.4 SPEAKER

While the 580B is in the Run mode the speaker may be turned on. The speaker will generate a "clicking" which will
increase in speed as the concentration increases. The purpose of the speaker is to give to operator an audible indication o_
the PPM. The speaker may be turned on or off by pressing the SPKR switch. The speaker rate may also be changed by change
lng the switches located inside of the side door (see section 1.2). Only one of the four speaker rate switches should be on (in
the down position) at any time.

2.2.5 LOW BATTERY

The 580B will display a warning when the battery is low. The warning will be a flashing B in the left hand corner o_
the bottom line of the display when the 580B is in the Run mode. The 580B should be recharged when the low batter>' warning
is activated.

2.2.60VERRANGE

The 580B will display an overrange warning if the concentration goes above 2000 PPM. The top line of the display will show:

OVERRANGE
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Once an overrange condition occurs the instrument will "lock out". This means that the overrange warning will continue to
_'displayed until the instrument is brought to a "clean" area. A clean area is defined to be att area where the concentration

_.f organic vapors is below 20 PPM. The 580B will continue to indicate PPM on the bottom line during an overrange condition.

2.2.7 ALARM

The 580B has an alarm which will sound if the PPM rises above the alarm setting. The alarm setting is entered in the
Parameters mode (seesection 2,4.3). If the speaker is not activated then the alarm will of course not be heard. Once the PPM
xops below the alarm setting the alarm will turn off. The top line of the display will also indicate when there is an alarm condition.

_.3 MAIN MENU

By pressing the MODE/STORE switch from the Run mode and then pressing-_he -/CRSR switch when asked if logging
is desired, the 580B will display the main menu:

R / COMM - / PARAM
+/ACCESS S/CLOCK

The other four operating modes (Communication, Parameters, Access and Clock) may be entered from the Main menu. The
'_operating mode may always be returned to by pressing the MODE/STORE switch.

_2.4 PARAMETERS MODE

All of the 580B operating parameters are entered in the Parameters mode. Ths 580B is also calibrated from within the
Parameters mode. The Parameters mode may be entered by pressing the -/CRSR switch from the main menu.

_ There are eight different sections in the parameters mode,

1. Run mode selection

,_ 2. Auto Logging selection
3. Average time selection
4. Alarm setting
5. Lamp selection
6. Response factor setting
7. Calibration

8. Free space indication

Pressing the + /INC switch will advance the 580B to the next section. Pressing the -/CRSR will advance the 580B to the previous
section. Each section and any of its sub-sections will be described in the following pages. It is important to note that v, hen
the 580B is in a sub-section of any of the above sections that the +/INC and -/CRSR switches will have a different meaning.
This may seem confusing at first but will become clear after stepping through each section.

2.,t.1 RUN MODE SELECTION

There are two Run modes, Concentration meter normal and Max Hold (see section 2.2,2). The top line of the display
will show:

CONC. METER

the bottom line will show:

"RESET" TO CHG

the bottom line will alternate every two seconds with:

MAX HOLD
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· if the 5'80B is in the Max Hold mode. Pressing the RESET switch will cause the 580B to show:

MAX HOLD
+ - USE/ - = NO

if the +/INC switch is pressedthen the Max Hold mode will be selected. If the -/CRSR switch is pressedthen the Concentra.
zion meter normal mode will be selected. In either case the $80B will then return to the previous screen.

2.4.2 AUTO LOGGING SELECTION

.... The 58013can be configured to automatically log data points. The top line of the display will show:

AUTO LOGGING

The bottom line will alternate between "RESET TO CHG." and "ON" or "OFF". Pressing the RESET shitch will cause
the 580B to show:

AUTO LOGGING
+/ON -/OFF

Pressing the -/CRSR switch will turn auto logging off and return operation to the previous screen. Pressing the + / INC switch
will enable auto logging and allow setting of the logging interval. The display will show:

._ INTERVAL 00:01
"RESET"WHEN DONE

The +/INC switch will increment the number above the cursor and the -/CRSR switch will move the cursor. The logging
interval format is MM:SS (where M is minute and S is second). Pressing the RESET switch will return operation to the first
auto logging screen.

2.4.3 AVERAGE TIME SELECTION ]
w

The 58OB can be configured to display the average PPM from once a second up to once every four minutes. The display
wiD show: I

AVERAGE - 0:01 ]
"RESET" TO CHG

Pressing the RESET switch will cause the 580B to show: ]

AVERAGE = 0:01

"RESET"WHEN DONE ]

The +/INC switch will increment the number above the cursor and the -/CRSR switch will move the cursor. The average

time format is M:SS (where M is minutes and S is seconds),
I

NOTE: The maximum averaging interval is four minutes.

2.4.4 ALARM SETi'ING

The 5g0B will display the current alarm setting on the top line of the display. The setting may be changed by simultaneous-
ly pressing the RESET switch with either the +/INC switch to increment the digit above the cursor or the -/CRSR s_itch
to move the cursor.
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2.(_ _ SIgLECT1ON

The 580B will display:

LAMP

on the top line. The bottom line will alternate every two seconds between:

"RESET" TO CHG

and the currently selected lamp setting and its associated serial number.
i.e.

11.8eV 000300

By pressing the RESET switch, the 580B will display:

+ / 10eV - / I lev

,_, on the bottom line. Pressing the + / INC switch will select the 10.0 eV lamp. Pressing the - / CRSR switch will select the 11.BeV
lamp. In either case the 580B will then allow editing of the lamp serial number. The display will show:

SERIAL # 000000
"RESET"WHEN DONE

The +/INC switch will increment the number above the cursor and the -/CRSR switch will move the cursor. Pressing the
..... RESET switch will return operation to the original !amp screen.

2.4.6 RESPONSE FACTOR SETTING

The current Response FacTor setting will be displayed on the top line of the display. The Response Factor rna>' be changed
by simultaneously pressing the RESET switch with either the + / INC switch to increment the digit above t),e cursor or the
-/CRSR switch to move the cursor.

The response factor is used to equate the response of one organic vapor with that of the calibration gas. The current
reading is allways multiplied by the response factor in order to obtain the displayed concentration. A response factor of one
will not change the displayed concentration.

2.4.7 CALIBRATION

The 580B will display:

"RESET" TO
CALIBRATE

The calibration mode may be emered by pressing the RESET switch.
The 580B will display:

RESTORE BACKUP
+ -- YES

The previous calibration information may be restored by pressing the + / INC switch. The 580B will then return to the previous
screen. If the backup is not desired, by pressing the - / INC switch the calibration routine will continue. The display will show:

ZERO GAS
RESET WHEN READY

2-5



Once zero gas has been introduced the RESET switch should be pressed. The 580B will then zero the instrument. The 580[}
will display:

MODEL 580[}
ZEROING

Once the 580[} has been zeroed the 580B will display:

SPAN PPM -- 0000

Thc Span gas concentration may now be entered by simultaneously pressing the RESET switch and either the _-/ INC switch
to increment the digit above the cursor or the -/CRSR switch to move the cursor. Once the span gas concentration has been
entered the +/INC switch should be pressed.

The 580[} will then display:

SPAN GAS
RESET WHEN READY

Once the span gas has been introduced the RESET switch should be pressed. The 580B will then calibrate the instrument.
The 580B will display:

MODEL 580[}
CALIBRATING

Once the 580[} has been calibrated the 580B will go back to the beginning and display:

"RESET" TO
CALIBRATE

If during the zeroing or calibrating of the 580[} a steady reading was not seen then the 580[} will display:

CAL ERROR
RESET WHEN READY

Pressing the RESET switch will return the 580B to zeroing or calibrating (depending of course on which it came from).

See section 4.1 for tips on calibrating the 580B.

2.4.8 FREE SPACE INDICATION

This section will give a rough indication of how much room is left for logging data points. The screen will display a bar

graph on the top line and the amount of free space on the bottom line. The number indicates the total number of bytes which
are available. Each data point takes fifteen bytes. Other byxes may also be needed in order to store other important informa-
tion. This is why only a rough indication of room may be given.

2.5 ACCESS MODE

The Access mode is entered by pressing the + /INC switch from the main menu. The $80B has four access levels, zero
through three. Level zero will only allow the operator to log data points and of course to change access levels (only if the
access code is known). Level one will also allow the user to change the user identification number. Level two will allow the
user complete access to the Parameters mode, and allow viewing of the date and time. Access level three allows complete access,

The access mode has three sections:

1. Access level
2. User identification number
3. Instrument number
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Pressing the +/INC switch will advance the 580B to the next section. Pressing the -/CRSR switch will advance the 580B
to the previous section.

TABLE OF ACCESS LEVELS

ACCESS LEVEL OPERATIONS ALLOWED

0 Change access level

,_ Log data

I Ali above operations
View time and date
View communication format

Display logged data
Change user I.D.

2 Ali above operations
Change operating Parameters
Reset logged data

3 All operations available

2.5.1 ACCESS LEVEL

The screen will display:

'_ ACCESS LEVEL 3
"RESET" TO CHG

j .... By pressing the RESET switch the 580B will display:

J KEY00003
"RESET" WHEN DONE

Please note that i_ both screens the 3 indicates the current access level and may not nescessarily be a three.

In order to change the access level the +/INC switch may be pressed to increment the digit above the cursor and the

]'_ -/CRSR switch may be pressed to move the cursor. The desired access level should be entered in the right .most digit. Notethat only access levels between zero and three are legal. The remaining four digits are the access code. The access code will
be 0003 when the instrument is shipped. The access code should then be entered. Once this is done press the RESET sa itch.
The 580B will then return to the previous screen.

]-_ If the access code entered was not the proper access code, or if the access level was not a legal access level then the accesslevel will not be changed·
The last and most important point regarding the access level is how to change the access code. The access code is the

four rightmost digits of the instrument number. The instrument number is only viewable (and therefore only changable) _'hilein access level three.

2.5.2 USER IDENTIFICATION NUMBER

The screen willdisplay:

I.D. # 014563977"RESET" TO CHG

By pressing the RESET switch the 580B will display:
I.D. # 01,1563977

"RESET" WHEN DONE

[
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The user identification number may be changed by pressing the + / INC switch to increment the digit above the cursor andB
the -/CRSR switch to move the cursor. The user identification number is a nine digit number (just right for fitting a social

F security number). Once the user identification number has been entered press the RESET switch and the 580B will return to
the previous screen.

2.5.3 INSTRUMENT NUMBER

The screen will display:

INSTR # 000000
"RESET" TO CHG

By pressing the RESET switch the 580B will display:

INSTR # 000(X)0
"RESET" WHEN DONE

The instrument number may be changed by pressing the +/INC switch to increment the digit above the cursor and the - ,'CRSR
switch to move the cursor. Once the instrument number has been entered the RESET switch should be pressed. The 580B
will then display the previous screen.

When the instrument number is changed it is very important that the last four digits be remembered. These digits are
the access code and therefore will need to be known in order to change the access level.

2.6 CLOCK MODE

The Clock mode is entered from the Main menu by pressing the SPKR switch. The screen will display the date and time

on the top line. The bottom line will display:

"RESET" TO CHG

By pressing the RESET switch the 580B will display:

"RESET" WHEN DONE

The date and time may be changed by pressing the +/INC switch to increment the number (or in the case of the month the
months abreviation) above the cursor. The -/CRSR switch will move the cursor. Once the proper month has been entered

the RESET switch should be pressed. The 580B will return to the previous screen.
The date and time will be maintained even when the instrument is turned off! It is however advisable that the date an0

time periodically be checked to ensure that it is correct.

1.7 COMMUNICATION MODE

The Communication mode is entered from the main menu by pressing the RESET switch. The Communications mode
has four sections.

1. Communicate with printer or computer
2. Display logged data
3. Reset logged data
4. Set communication parameters

Pressing the -/CRSR switch will advance the 580B to the next section.

NOTE: A detailed discussion of communication protocol is given in appendix A. Further discussion of communication may

be found in chapter seven.

t
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· 2.'/.I 'COMMUNICATE WITH PRINTER OR COMPUTER

...... The 580B is capable of communicating with a computer or outputing logged data to a printer. The 580B will display:

COMMUNICATE?
"+" s, YES

if the computer format is selected or it will display:

_ OUTPUT TO PRINTER
"+" "YES

if the printer format is selected. In either case pressing the +/INC switch will cause the 580B to try to establish communica-
tion. Pressing the -/CRSR switch instead will cause the 580B to advance to the next section,

2.'7,2 DISPLAY LOGGED DATA

If at least one data point has been logged the 580B will display:

DISP. LOG DATA?
'_ "+" -- YES

By pressing the +/INC switch the 580B will display the first data point. The date and time which the data point was logged
will be displayed on the top line. The bottom line will alternate between the location code and the PPM. Pressing the + / INC
switch will advance to the next logged data point. This will continue until there are no more data points at which time the
580B will display:

'-' NO DATA STORED

The MODE/STORE switch may be pressed to return to the Run mode.

2.7.3 RESET LOGGED DATA

The logged data can be erased so that more data points may be logged. The screen will display:

RESET LOG DATA?
"+" = YES

Pressing the + / INC switch _'il] erase all of the logged data points. The 580B will then advance to the next section.

2.7.4 COMMUNICATIONS PARAMETERS

The 580B can be configured to communicate with a printer or a computer. The baud rate may also be set for 9600, 4800,
2400, 1200, 900, 600, 300, or 150 baud. The 580B will display the current communication format (computer or printer) on
the top line and the current baud rate on the bottom line. Pressing the RESET switch will cause the 580B to display:

COMPUTER FORMAT
+ -- USE- ,- NO

Pressing the +/INC switch will select the computer format and the 580B will advance to the baud rate screen (see below).
Pressing the -/CRSR switch will cause the 580B to display:

PRINTER FORMAT
+ = USE - = NO
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Pressing the + / INC switch will select the printer format and the $gOB will advance to the baud rate screen (see below), Pre_-
lng the -/CRSR switch will cause the 580B to display the previous screen.

The baud rate screen will display the currently selected baud rate on the top line. The bottom line will display:

+ s_ USE- "' NO

Pressing the + / INC switch will cause the displayed baud rate to be selected and the 580B to show the selected format on
the top line and the baud rate on the bottom line. Pressing the - /CRSR switch instead will cause the next lowest baud me
to be.displayed.

2.8 BATTERY / CHARGER

The model 580B uses a 1.2 amp hour lead acid (gel cell) battery. There is protection circuitry potted directly on top ot_
the battery. The battery is rechargable with the charger provided with the instrument.

The charger is regulated so that there is no danger of "over charging" the battery. The charger has an LED which indicate_
,,4 when the battery is being charged. The LED's brightness is proportional to the current being delivered into the battery.
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.... SECTION III

Routine Maintenance

The routine maintenance of the 5gOBinvolves the calibration of the instrument, the cleaning of the lamp window, and
the maintaining of charge on the battery. The following pages give instructions for routine maintenace. Figure 3.1 illustrates

_ the detector assembly.

3.1 LAMP INSERTION AND REMOVAL

3.1.1 REMOVAL

,_ NOTE: The 580B must be off while removing the lamp.

In order to remove the lamp the four screws which hold the case top and bottom together must first be loosened. The
case bottom should be placed flat on the table and the top placed on its side next to the bottom.

'_ The high voltage power supply is removed next by loosening the thumb screws on each side and then pulling the power
supply towards the rear of the instrument (see figure 3.1). The lamp may now be removed by loosening the lamp nut.

_-_ 3.1.2 INSERTION

Insertion of the lamp is accomplished by performing the above tasks in the reverse order. The lamp should be placed
flat against the o-ring and the lamp nut fastened down in order to create a proper seal. The high voltage power supply should
then be inserted and the thumb nuts fastened down. There are three pins protruding from the high voltage power supply which
should fit snugly into connectors located beneath the detector. The !amp spring (mounted in the center of the high voltage
power supply) should make contact with the lamp ring.

3.1,3 LAMP CLEANING

On occasion the lamp should be removed for cleaning. Cleaning of the lamp is accomplished by cleaning the lens surface
of the UV lamp, This is accomplished by using the aluminum oxide scouring powder provided with the 580B.

The procedure for cleaning the lamp is as follows. First place a small amount of aluminum oxide scouring powder on
the lens of the UV lamp. Next f_ently scour this lens with a soft tissue or cloth. Scour the lens in a rotary type motion. After

scouring the lens surface gently blow the remaining powder from the lens. Throughly wipe the ]amp lens with a clean tissue
to remove the last traces of cleaning powder. The lamp is now able to be inserted into the detctor.

3.2 CALIBRATION

NOTE: Chapter four should be read before calibrating the 580B in order to gain a better understanding of the concepts behind
'-' calibration of the 580B.

The following is a brief discussion of calibration as it relates to different lamps. One of the parameters in the Parameters
mode (see section 2.3) allows selection of lamp setting. The two types of lamps are the 10.0 eV and the 11.8 eV lamp. Whenever
a new lamp is used the 580B must be calibrated, This is true even if the new lamp is the same type. For example the new
and old lamp are both 10.0 eV. This is due to the fact that each lamp will have a slightly different sensitivity.

It is important to note that the ! 1.8 eV lamp will in general be less sensitive than the 10.0 eV lamp. This is true despite
the higher energy level of the 11.8 eV lamp. The 11.8 eV lamp will however "see" certain gases which the 10.0 eV lamp will

not. See table E.I for a list of common organic vapors and their associated ionization potentials. Any questions regarding
the use of the 580B should be directed to Thermo Environmental's Application Laboratory.

The 580B is quite simple :o calibrate. A source of "zero air" and "span gas" are all that is needed to calibrate the 580B.
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The zero air is introduced to the $80B in order to determine the "background" signal. The concentration of the span gas
,.... is then selected. The span gas is finally introduced to the 580B. The instrument makes ali of the necessary calculations (in-

cluding linearization) to arrive at a "calibration constant." When in the Run mode the signal is multiplied by the calibration
constant in order to arrive at the current PPM.

4 SPAN PPM

CALIBRATION CONSTANT -,

SPAN ZERO SIGNAL

PPM = (SPAN SIGNAL - ZERO SIGNAL) CALIBRATION CONSTANT

: NOTE: The PPM is then multiplied by the RESPONSE FACTOR before being displayed. Chapter four explains the use of

i response factors when calibrating.

_ Section 2.4.6 gives a detailed explanation of which buttons to press in order to calibrate the 580B. The flow chart at the
back of this manual may also be helpfull.

i

I .3 CHARGE
Whe n there is a flashing "B" in the lower left corner of the display (while in the run mode) the battery is low. The battery

_._ is recharged by pluging the charger into the RUN/CHARGE plug at the rear of the 580B. The instrument runs while it is

charging. The charger has an LED which indicates the amount of current being drawn. The LED gets brighter as more currentis drawn. The LED can therefore be used as a rough indication of the charge on the battery.

1

r

[
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t-"r SECTION IV

_" Calibration

4-1 GENERAL

I The Model $80B Organic Vapor Meter is indeed a quantitative instrument and can certainly be used as such. It makes
use of the Photoionization Detection System using a lamp with an ionization energy of 10.0 eV which is standard in the Model

f $i)0B. Almost all organic materials will be ionized at this energy level. There are some organic materials, such as a few ofthe freons, methane, ethane and propane that are not ionized and thus will not be detected. The ionization potentials for the
various organic materials will simply tell whether the material will be detected by the Photoionization Detector. It does not

f give any clue as to the sensitivity of that detector for that particular material. Certainly, different organic vapors will havedifferent sensitivities. It is important to understand that the Model $80B does indeed sense most organic vapors and that its
response to these different organic vapors will indeed be different.

I_' In this section of the manual, the aspects of calibrating the Model S80Bfor various vapors will be discusssed. In the followingsection discussing applications, various ways of using the features of the Model 580B will be explained along with the various
methods for calibration of the 580B. There will also be applications of the Model $80B in specific instances where the organic

[ vapors or the mixtures of organic vapors are completely unknown. The 580B can be an extremely useful tool, even in areassuch as those.

FACTORY CALIBRATION OF THE MODEL 580B

_'_ To complete testing and operation in the checkout area, eachModel 580B hasbeencalibrated and linearity checkedat
the factory. The particular gas chosen for this calibration is isobutylene. The Model 580B has good response for isobutylene.

f Isobutylene standards prepared in air are relatively stable with time, undergoing no serious adsorption or reaction problems.

4-2 METHODS OF GENERATING CONCENTRATIONS OF

VARIOUS MATERIALS IN AIR.

This section is not intended to be exhaustive as far as the preparation of gas and vapor standards in air are concerned.

f Only those methods that have been found most practical for the calibration of the 580B are discussed here. There are basicallytwo types of standards. Static standards in which a known volume of the gas or vapor is mixed with a known volume of air
and the concentration of the gas or vapor in air calculated from knowing these volumes. The second method used is what

is called a dynamic standard. Dynamic standard preparation involves mixing gases or vapors with air under a flowing condi-tion whereby the flow rate of both gases are known prior to their mixing. The concentration then is calculated from flow rates.

Certainly commercially available standard cylinders of gaseous materials in air offer the most convenient method of calibra-

_'_ tion. However, these are static standards. Standards prepared in this fashion in air for >,'aporsof various organic liquids oftenshow concentration reduction with time due to adsorption problems. In general, gases when mixed with air will maintain their
concentrations with time since adsorption is generally not a problem. However, some gases are sufficiently reactive that chemical

reaction of the gas will cause a reduction of it in air. These precautions must be observed when using commerically preparedstandards for calibration of the Model 580B. It is for this reason that isobutylene in air was chosen as a reference standard
for factory calibration. Static standards can be prepared in a laboratory and in general are reasonable ways of calibrating
the Model 580B. However, it is important that these standards be used shortly after their preparation to reduce the significance

of adsorption problems. Static standards prepared for calibration of the Model 580B are best prepared in collapsible plastic
any

bags. This is opposed to a f'Lxedvolume container. The sampling rate of the 580B, which is 500 mi / mtn, requires an appreciable
amount of sample. Even one minute's sampling out of a fixed container will remove 500 mi/mtn from it. This should not

significantly reduce the pressure inside the container. Thus, the collapsible bag provides the best means as opposed to a fixedvolume. A 5 gallon polyethylene bag is a convenient size to use for the preparation of static standard.

A tube is inserted into the opened end of the bag and the bag opening then sealed around the tube. The tube shouldhave acutoff valve or some means of closing the volume of the bag. The volume of air introduced into the bag must be measured.
This is most conveniently measured by a wet test meter. However, a source of air flowing through a flow meter can be used
if the flow can be held constant, then time is a measure of the volume of the air placed into the bag. AIl air is expelled from

r
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the bag by completely collapsing it prior to connection to the source of air. It can then be connected to a wet test meter

flow meter via a short length of rubber tubing hooked to the plastic tube of the bag. The _ir flow is started into the bag
a rate of approximately 5 1/min. A total of l 0 liters is a convenient volume for a 5 gallon bag. This would mean approximatt
2 minutes for filling the bag.

For gaseous samples, the trace organic will be added via a glass hypodermic syringe. The ! cc Tuberculin syringe is
convenient size. For an isobutylene standard, the I cc syringe is flushed with pure isobutylene and then filled to the I cc mar

While the air is flowing into the plastic bag, the short piece of rubber tubing is pierced by the needle from the I cc syrin_
and the plunger slowly depressed such that the I cc of isobutylene is added to the air flowing into the plastic bag. When ',
liters of air have been added to the plastic bag, the flow is immediately stopped and the valve on the tube or the closing clarr_
is applied to contain the air and isobutylene within the plastic bag. It is best at this stage of the procedure not to rely solel
on the diffusion of isobutylene to form a uniform mixture inside the plastic bag. Slight kneeding of the plastic bag will haste
the mixing of the isobutylene in air. The plastic tube from the bag is then connected to the probe on the Model 580B vi
s short length of rubber tubing and the valve on the plastic tube immediately opened. The Model $80B withdraws a sampl
from the bag at the sampling rate of 500 mi/min. Thus, 10 liters of sample in the bag will provide approximately 20 minute.,
Certainty the calibration of the 580B can be accomlished in a shorter period of time. The concentration of isobutylene in pp_
by volume will be equal to the sample size, which was ! cc, divided by the volume of the bag in liters, which would be I_
liters, times I000. In this particular instance, the concentration would be:

icc [sobutylene x 1000

Cone (ppm by Vol) -- 10 L Air -- 100 ppm

For organic materials, which are normally liquids at room temperature, the procedure is essentially the same except thai
an extremely small liquid sample is injected into the flowing air stream rather than the gas sample. This technique works wetl

only for relatively volatile organic materials. The Howing air stream must vaporize all of the material or the calculation will
be off. If the material is not rapid]y volatile in that flowing air stream, the liquid should be injected through the surface (_

the plastic bag. Immediately after withdrawing the needle, the hole in the plastic bag should be covered with a piece of plastic tape.

Again significant kneeding of the bag will hasten the evaporation of the sample and mixing of the vapor into the air to
provide homgeneous samples. The introduction of this sample into the 580B is the same as before. The calculation of the
concentration of the vapor in air is a two-step procedure whereby the small volume of liquid injected into the air stream ct
into the plastic bag is converted to a volume of vapor. This volume of vapor is then used in the same manner as the volume
of gas in the case of isobutylene. The following equations apply:

Liquid Volume (ul) x Liquid Density x 24.45

Volume Vapor (ul) -- Molecular Weight

The above equation gives the vapor volume at atmospheric pressure (760 toro and 25 C ('77 F).

Then: Vapor Volume (ul) x I000
Concentration (ppm by Volume)' Air Volume (liters)

,_ The following is a sample calculation for benzene.

Liquid Volume -- 2 ul

_ Benzene Density -- 0.87;'9 g/cc

Molecular Weight Benzene = 7;'8.1

Air Volume -- 10 liters

2 × 0.$79 × 24.45 = 0.55 ul Benzene Vapor

Vapor Volume -- 78.1

0.55 x 1000

_' Cone - 10 -- 55 ppm (vol)



T!_esyringe used for the measurement of liquids in this particular instance is a small volume-type such as those manufac.
turcd by the Hamilton Company. A convenient size syringe is the 10 microliter volume.

=_ Dymanic standards can be prepared of both gasesand vapors by using the techniques of either permeation tubes for gases
or diffusion tubes for vapors. These permeation or diffusion devices supply a very small Now of either the gas or vapor. This
is mixed with a known flow rate of air providing a flowing stream that has a known amount of tither gas or vapor in the
air stream. These are probably the most reliable and accurate standards available for iow level concentration of gasesand
vapors in air. However, the techniques require some additional instrumentation in order to implement the use of these devices.
The reader is referred to Then-no Environmentals applications notebook for the use of these techniques in the dymanic genera-
:tion of standards.

I-
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SECTION V

Applications

5-1 GENERAL

This sectiondiscussessix applications which weredone on the old model 580. Theseapplications are discussedasthey
'_ relate to the model 580B. The following applications of the Model 580Bare given to show somedifferent usesand means

of calibration of the Model $80B in various practical applications. It is certainly not intended to be an exhaustivelist of the
usesof theModel 580B. In eachsituation, the stressis placedon themeansof calibration and theinterpretation of the readout

_._ of theModel 580B.Sincethe Photoionization Detector respondsto virtually all organicmaterials andsinceits responcevaries
for the different organic materials, questionscan certainly ariseas to just how the numberspresentedon the digital display
relateto anything meaningful. Theseapplications will hopefully illustrate severalways in which thesenumberscan be quan-
titative and also illustrate usesof the 580B whereaccurate quantitation may be impossible.

5-2 VINYL CHLORIDE MONOMER IN REACTION VESSELS.

Thisparticular application involved measuringthe vinyl chloride content in vinyl chloride polymerization vesselsfollow-
ing the polymerization reaction and the removal of the polymer slurry. Any residual vinyl chloride left in the reaction vessel
has to be flushed and scrubbed prior to the opening of the vessel. The vinyl chloride content must be below a certain prescribed
level prior to this opening. The reactionvessel is flushed with nitrogen to remove the vinyl chloride from the vessel and purge
it through the filter media which remove the vinyl chloride from the nitrogen stream for recovery. During this particular opera-
tion, it is known that vinyl chloride monomer comprises significantly more than 90% of the entire organic material. In this
instance, if the Model 580B is calibrated for vinyl chloride measurement, indeed the readout will be virtually the true vinyl
chloride concentration inside the reactor vessel. The nitrogen exit stream prior to the vinyl chloride recovery was the point
usedfor the analysis.

Since the plant was a considerable distance from the laboratory and since the study would require a significant period
of time encompassing several _eeks, it was decided to calibrate the Model 580B with the isobutylene reference standard and
determine a response factor setting for a vinyl chloride standard in the laboratory. With the response factor set at 1.0, the
instrument was calibrated witl_isobutylene. The Model 580B was then presented with a known concentration of vinyl chloride

! monomer in nitrogen. The response factor for the vinyl chloride was then set in order for the Model 580B to read the correct
] concentration of vinyl chloride in the nitrogen. Static standards of vinyl chloride are very definitely not stable v,lth time due

to the reaction of the vinyl chloride with itself. Thus, standards need to be prepared fresh each time vinyl chloride is to be

used to calibrate an instrument. Since bag preparation, which was the technique used for this laboratory calibration of the580B, would have been impractical at the plant; the use of a stable reference standard of isobutylene was chosen. Thus, at
the plant site, the Model 580B could be calibrated using the isobutylene standard from a cylinder. This of course, greatly simplified

'-- the plant use of the Model 580B. This relationship to a reference standard reduces the time and equipment required at the

t such that the of all of the reactor vessels was completed in a short period of time with the items established for
plant survey

the nitrogen flush of the reactor vessels prior to opening the reactor vessels.

5-3 MONITORING ISOLATED PLANT AREAS FOR
TOLUENE AND METHYL ISOBUTYL KETONE.

Two areasof an extensiveplant operation were required to be monitored for the levels of methyl isobutyl ketoneand
toluene. Both of these areas were relatively isolated. In one area, methyl isobutyl ketone ss'asthe only solvent to which the

_-'_ atmosphere was exposed other than the potential leaks that might occur in process equipment in that same area. There were

no other known solvents in use in that area and the ventilating system in effect isolated this area from other areas in the plant.In the second area, toluene had just very recently been substituted as a solvent in place of benzene due to the lower TLV
for benzene. Average workplace levels were therefore needed for the toluene concentration in this work area. Again, toluene
wasthe only sclvem in this area and there was no other process equipment in the immediate area for even possible leak problems.

Notice that in both of these areas in the plant, it is certainly known from the processes occuring in :hat area and its relative

[_ isolation from the other areas in the plant, exactly which organic vapors will be by far the predominant vapors in the _orkplace
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air. In many instances, by simply knowing the processes involved and the chemicals in use in those processes, the qualitati_
aspectsof the environmentcan indeedbe establishedwithout the useof instrumentation. This is oneof themost overiooke
aspectsin establishingwhatorganic vaporsare presentin the environment.It simply involvesdeterminingwhatarethepossib
organic vapors that can be present. In general, this narrows it to severaland in many cases,a single organicvapor.

In thesecases,the Model 580Bcan be calibrated specifically for thesematerials and will provide quantitative data c
the levelsof thesematerials in the workplace environment, in this particular instance,eventhough the laboratory to be use
for the calibration of the Model 580B wasat the plant site, it wasdesiredto usea single580B to monitor both work are_
seque_ttiallyand severaltimes throughout the courseof a single day. This was to be done over a period of time to establi.,
the variations of both methyl isobutyl ketone and the toluene in thesework areas. In this particular instance,changing ti'
responsefactor settingcan avoid considerablecalibration changes,as one movesfrom determining concentrationsof mthl
isobutyl ketone to the areawhere one is measuring the concentrationsof the toluene vapor.

For calibration, theModel 580Bresponsefactor wassetat i.0 and t_ instrumentspannedproperly usinga knownreferent
standardof isobutylene.The MOdel580Bwas then presentedwith a fl6wing air streamcontaining toluene vaporas generate
in the Thermo Electron Model 360usinga toluenediffusion tube. The responsefactor wasthen adjustedso that the readoL
of the Model 580B correspondedto the toluene concentration in this standard.

The Model 580B was then presented with a flowing air stream containing methyl isobutyl ketone. This also ,,'as generate
via adiffusion tube in the Model 360 Standards Generator. Once again, the response factor was adjusted so that the digita
display gave the correct reading for the concentration for the methyl isobutyl ketone presented to the instrument.

With the instrument then calibrated with the reference isobutylene standard and knowing the proper settings of the respons
factors for methyl isobutyl ketone and toluene, the Model 580B was then ready for its plant survey. The area containing th,
toluene was monitored for a period of time with the toluene levels as noted by the 580Brbeing recorded. The response facto
was set for this toluene reading. The instrument was then moved directly to the methyl isobutyl ketone area and the respons_
factor adjusted to read methyl isobutyl ketone. The 580B was then able to read directly the methyl isobutyl ketone concentra
lion in the second area. There was the possibility of leaks in process equipment in this particular area. The area in genera
was surveyed. If significant changes in the reading of the 580B were observed, the 580B was used as a leak sourcing instrumen_
as described in a later section. In this fashion, it could be determined if some of the varying concentrations in this area were
indeed coming from a leak in the process equipment. During the survey of this particular area, no leaks from process equip-
ment were observed, therefore, the readings obtained on the 580B could indeed be considered the methyl isobutyt ketone con-
centration in this particular area.

Throughout the survey of these two workplaces, the 580B could move back and forth rapidly due to its portability and
could be, in effect, recalibrated for each of the two different vapors by the mere setting of the response factor.

5-4 PETROLEUM ETHER VAPORS IN WORKSPACE AIR.

A givenworkplace wasusing petroleum ether as a paint solventand for cleaning purposes. It wasdesiredto quantitate
the amount of petroleum ether in the air being recirculated in this particular area. Petroleum ether is a distillation fraction

-'- from crude oil. Its boiling point is slightly lower than the boiling point of gasoline. This means that petroleum ether is not
a single chemical entity, but a multitude of hydrocarbons in a certain boiling range fraction. Reasonable quantitative data
can be obtained herewithout knowing the exactchemical composition of eachhydrocarbon that composespetroleum ether,
For this purpose,the Model 580Bcan beusedto measurethesevapors.The 580Bis initially calibrated with theresponsefactor
set at 1.0 using a referencestandard of isobutylene.

The 580Bis calibratedon isobutylene.Thena bagsampleis prepared,asdetailedabove, for the quantitation of the instru-
mentto measurethepetroleum ether. In this particular instance,thepetroleumether is injected into the bag'inthe samefashion
that liquid samplesare injected. The calculation, however, has to changeslightly becausethe ppm on a volume basiscanne
be calculated without knowing the exact chemical composition of the petroleum ether. However, in a situation such as this,

'-_ one can still quantitate it on a weight basis of the solvent in air. The equations below show this calculation.
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Weight Vapor (mg) = Liquid Volume (uL) x Density g/mL

'- Conc (mg/m3) ._ Weight Vapor (mg x i000)
Air Volume (liters)

,_ For Petroleum Ether In This Example:

Liquid Volume = 3 uL

...... Petroleum Ether Density = 0.66 g/mL

Air Volume -- 10 liters

Vapor Weight = 3 uL x 0.66 g/mL --- 1.98 mg

!.98 x 1000
..... Conc _- _ = 198 rog/m3

10

This sample in the bag is then presented to the Model 580B and the response factor adjusted so that the digital readout
on the front panel provides the proper reading in rog/m3. The setting of the response factor that is needed for this reading
is noted. The Model 580B can nov, be used to monitor reasonably quantitatively the petroleum ether in the workplace environ-
ment. Any further calibration of the instrument can be done using the reference standard of isobutylene. This is a reasonably

_. accurate way of giving quantitative information on the amount of solvent in air even though the results are not reported in
ppm on a volume basis.

This technique can be used in general when the solvents are a mixture of materials which in general will probably be petroleum
'_ distillation fractions. It would certainly also be used in the case of gasoline vapors in air. Notice from the equations used

versus the equations for determining the ppm concentration in bag samples for pure liquids, the only real thing missing is
the molecular weight of the material. It may be possible to assume an average molecular weight of the solvent mixture and
actually report a ppm by volume basis.

5-:5 LEAK SOURCING

In this particular instance, the Model 580B is to be used for determining the prescence, or absence of leaks in a chemical
process plant. The Model 580B is uniquely adapted to this particular operation due to its light weight. In this particular in-
stance, it is not necessary to accurately attempt to quantitate the readings from the Model 580B. It will be used simply to
determine presence of leaks and to locate these leaks.

The Model 580B is simply calibrated against a reference standard of isobutylene as normal. No further calibration is used.
It is not necessary to know the particular chemicals flowing in the different pipes or what they are in the various reaction
chambers. It is only necessary to know that these materials will have some response on the Photoionization Detector. That
is, that their ionization potentials are below the energy of the lamp. The standard probe of the Model 580B, with the 580B
fully operational, is then simply moved along the various pipes and reactor vessels in the chemical process.

All seals are traced clear around the seal with the end of the probe. As one approaches a leak, the concentration of the
,_ organic materials in the air being sampled by the Model 580B will increase significantly. The point of maximum reading will

indicate the point of the leaks. As one moves further away from the leak, the concentration of the organics in air will certainly
decrease. In this very rapid fashion, the presence of leaks can be detected and their source fairly accurately pinpointed so
that the leak can be repaired,

In many instances, it is not necessarily the workplace hazards of these leaks that is important, but the economics of the
chemical process itself. In this instance, as in many instances, the exact composition of the organic materials being measured
is really unimportant to the successful use of the 580B in a specific application. Also the exact numbers that are displayed
on the digital readout of the 580B are unimportant. It is only relative magnitudes that are important in this instance.
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5..6 AFTERBURNER EFFICIENCY

In a particular coating process, the material, after it has been coated, is passed into a dryer where the solvents of the
coating are removed. These solvents are then vented into a stack. To reduce the hydrocarbon emmission from this plant, an
afterburnerhad beeninstalled to combust theorganic solventsfrom the coating prior to releaseto the atmosphere.It is impor-
tant to determinethe efficiency of this afterburner and to follow the efficiency of the afterburner to avoid dumping excess
solvent into the atmosphereand, thus, becomesubject to pollution fines.

The Model 580Bis ideally suited to this typeof operation. Again, it will be unnecessaryto know the exactchemicalcom-
position of the coatingsolvent.The Model 580Bissimply standardizedagainstthe referencestandard isobutylenein theusual
fashion. The Model 580B is then connectedto samplethe stack gas in the dryer prior to the afterburner, noting the steady
statenumberdisplayedon the digital panel meter. The 580Bis then connectedto the exhaustgasesfrom the stack following
the afterburner. Again, the steady statenumber, as displayed on the Model 580B, is noted.

The readingprior to the burner minus the reading after the burner divided by the reading prior to the burner times 100
givesefficiencyof the afterburner in the stack.This number isquite accurate,eventhough the Model 580Bwasnot calibrated
specifically for the solventsor solvent mixture usedin this particular coating operation. The individual readingsbefore and
after the afterburner may not have the exact quantitative relationship to the actual amount of material, but their ratio will
be accuratesince basically the samechemical or mixture of chemicalsis being measuredbefore and after the afterburner.

5-7 SAMPLE COLLECTION OF UNKNOWN ENVIRONMENTS

The Model 580Bcan also be used in areaswhere organicsare known to be present,but perhapsthe exactcomposition
of theenvironment isnot known. This may be due to severalsolventsbeingin the samegeneralworkplace or various separate
processesoccuring in that sameworkplace, all of which could and possiblyare admitting organic vapors. In plant areassuch
as these, the Model 580B can still be extremely useful.

The 580B is calibrated against a reference standard of isobutylene, as mentioned above. The 580B is then used as a survey
tool throughout the entire plant area. The readings are logged, especially changes in these readings. The exact numbers displayed

,_ will not, in general, be a quantitative measure of the ppm of the organic vapor since it is impossible to knov, what organic
chemical or mixture of chemicals should be used for the calibration. When high readings are obtained on the Model 580B_
an evacuated sample bag can be connected to the rear of the 550B at the sample exhaust port. This bag could be virtually
identical to the type of bag used for standards preparation, The Model 580B is sampling the atmosphere at the rate of 500

.... mL/min. The detection system of Photoionization is a nondestructive system such that the sample that is exiting the Moo.el
580B is indeed the same material that is giving the readings on the 580B. When the 580B is seeing high readings, this is the
time the bag is connected to the rear for sample collection. The bag, if the same type is used for sample preparation, can

._, hold approximately 10 liters of air sample; which would permit a sampling time of 20 minutes. This bag sample can then
be closed on removal from the 580B and transported to a laboratory for subsequent analysis to identify the individual chemical
compounds present in the sample causing the high readings and to ascertain if the workplace environment is harmful at those
high readings.

The use of the Model 580B coupled with the bag collection ensures that the sample that is returned to the laboratory
for analysis is a sample containing the desired organic vapors. This is assured because the bag collection is used only when

,_ the Model 580B is detecting high levels of organic vapor in the environment. This is an instance of the use of the .Model5808
when the type of organic vapors are not known and it is desired to know them. The 580B has a very useful function eve_
in these areas. It should be noted that a charcoal tube could be connected to the rear of the 580B as well as an evacuated

.... plastic bag. The charcoal tube will pass the bulk of the sample, which is air, and adsorb the organic vapors. This charcoat
tube can be returned to the lab for subsequent analysis for both a qualitative identitification of the materials present as well
as a quantitative measure of their levels.
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SECTION VI

CollectionTechniques

_._ 6-1 GENERAL

As mentioned in the Application Section, it is possible to use the 580B in completely unknown areas as far as the organic
vapors present are concerned and still obtain meaningful data. One of the techniques described here is the use of the 580B
as a means of collecting the representative samples for further identification in the laboratory regarding the specific organics
that may be present in addition to their concentrations.

.... Two techniques were mentioned in the section under the heading "Sample Collection of Unknown Environments". One
of these techniques involves the use of a bag for collection and the other involves the use of charcoal tubes as a means of
trapping organic vapors. In this section, each of these techniques will be explored in further depth as to the proper way of

,,_ using the 580B to collect the samples for subsequent analysis. These collection techniques are quite useful when one is using
the Model 580B simply as a survey instrument. When readings on the 580B become quite high in certain areas it is impossible
to determine the exact source of the high readings to perhaps pinpoint the specific organic chemical giving rise to the reading,
one may very well want to identify what the chemical or chemical mixture is that is providing the high reading. This will have

_-'_ to be done with instrumentation significantly more sophisticated than the Model 580B; namely, an instrument that can provide
specificity as well as qualitative identification. A GaS Chromatograph is such an instrument.

,_ If it is desired to collect some of the air to send to a laboratory for further analysis, one needs to be sure that the proper
samples are taken at the proper time. This means simply that one needs to be assured that the sample sent to the laboratory
is indeed a sample that has a high concentration of organic vapor present in the sample. The 580B ii used to indicate the
presence of the high level organic vapors. The sample then is gathered at the exit port of the 580B when the 580B is reading

"_ high values. This assures that the sample sent to the laboratory does indeed have the high level vapors present in it. This generally
simplifies the sampling technique of the environment and reduces the number if samples and, therefore, the expense needed
to accurately identify the organics present and to quantitate them in a laboratory.

Two design features of the Model 580B make this type of operation possible. The first is that the detection system used
in the Model 580B is the Pho_oionization Detector which is basiccally a nondestructive detector. Thus, the instrument is able
to sense the organic vapor using the detector and virtually the same concentration of the same materials exits the detector
as entered it. This does make it possible for the collection of the exact sample contributing to the high readings.

The second feature of the 580B that allows this sample collection is that a positive displacement pumping system is used
to draw the sample into the Model 580B. It is a very simple procedure then to attach to the exit of this positive displacement
pump and trap the sample exiting the 580B after it has passed through the detector.

6.2 BAG SAMPLE COLLECTION.

One of the most convenient ways to sample the environmental air is to simply trap the entire air sample in a collection
bag. As discussed before, the bags used for the Calibration of the Model 580B, as discussed under the Calibration Section,
can certaiinly be used for collection of the air samples. There are several precautions that must be mentioned immediately
relative to the use of bag sample collection. When a bag has been filled with air that has organic vapor in the air sample,
the organic vapor molecules will adsorb onto the inside surface of the bag. This adsorption will begin immediately on introduc-
tion of the air into the bag. It will continue to progress with time until the vapor molecules adsorb onto the wall of the bag
are in equilibrim with the vapor molecules in the air. This equilibrium depends very strongly on the bag material and the chemical
entity of the vapor itself. The ambient temperature also has some effect.

As mentioned under the Calibration Procedure, when one is preparing a known vapor concentration in a bag, the bag
should be analyzed very rapidly after its preparation to ensure proper calibration of the instrument. The technique here is
to use the standard prepared in this fashion as soon as possible such that the adsorption that has occurred is an absolute minimum
amount. This adsorption becomes a bit more serious problem in using bags for sample collection. The first problem is simply
when one is reusing the bag, one has to be sure that the sample contained in the bag previously has been completely desorbed
from the wall. This, in general, can be checked by using clean air to fill a bag allowing the bag to set for a shor_ period of

6-1



time, about I hour, and then analyzing the air in the bag. [f on using the 580 to analyze this air, it shows measureable organics
- then the air in the bag should be dumped and new air introduced and allowed to set for the same period of time. There wit

be a reduction of organic vapor on the _-.condgo- around. If it is still too high, this procedure is repeated until the bag show:
virtually no organic vapor. The bag can be evacuated and reused,

The other problem associated with adsorption and sample collection is that the sample that is collected in the bag mus_
be analyzed as soon as possible after collection if one is going to determine quantitatively the amount of organic vapor ir,
that bag sample. The longer the sample stays in contact with the bag, the greater will be the adsorption of the organic vapors
on the surface of the bag and, therefore, the lower the concentration of the organic vapors in the air sample.

If one is interested here in only doing a qualitative analysis of the organic vapors, that is identify what vapors are present
in the air sample, the bag certainly is a convenient way of taking the sample. If one in addition to getting the qualitative analysis
desires to quantitate one or more of the specific organic vapors in the .sample, the bag sample should be analyzed within an
hour of taking this sample, If the bag sample cannot be analyzed this spon, it 4s recommended that one use the charcoal tube
technique explained in the next section.

There are two considerations to be given relative to the size of the bag and, therefore, the size of the sample taken. The
first consideration is the amount of sample needed by the laboratory for its analysis. If the analysis is to be done by gas
chromatography directly on the air sample, in general only I to 5 mL of sample would be required for the analysis. Therefore,
this doesnot becomea major considerationhere. If, however,other analytical techniqueswereto be usedthat would require
significantly higher volumesof sample, this should be taken into account.

The other considerationis the sampling time. The Model 580Bsamplesat the rate at which the bagattached to theexit
port of the 580B will be filled. If the bag can conveniently hold 10 liters of air, this means that the sampling time can be
up to 20 minutes, In general, collection techniques using the Model 580B are not intended to supply a four or eight hour in-
tegrated sample. They are used simply to help identify the materials contributing to a high concentration and possibly the
analysis of individual toxic organic vapors in that particular air sample. Thus, a 20 minute limitation on sampling time should
not be too severe. Certainly larger bags could be used on the exit of the 580B, allowing up to several hours of sampling time
should this be desired, The difficulty then becomes that the bags are quite large and physically become difficult to manipulate.
It was recommended back in the Calibration Section that perhaps a 10 liter bag would certainly be the convenient bag for
the calibration of the 580B. It would appear to be also a convenient bag for collection of the samples. For this purpose, a

_ bagthat hasno adsorbedvaporson the interior surface is evacuatedandclosedto the atmosphere.Severalof thesebagscould
be carried in a very small container. When the Model 580B is reading high values, and it is impossible to determine the source
of the high values, then a bag can be connected to the exit port of the 580B and immediately opened to accept the sample

.... exiting the 580B. The bag is kept connected to this exit as long as the 580B is giving high readings or until the bag has reached
its volume capacity. At this point, the bag is removed from the exit port of the 580B, immediately closed, and returned to
the laboratory for analysis,

6-3 COLLECTION USING CHARCOAL TUBES

_. A technique very common in industrial hygiene-type analysis is to use a small charcoal tube as a collection device. An
air sample is pulled through the charcoal tube at a known flow rate for a known period of time. This flow rate and time
determine the total volume of air or total sample size. The organic vapors in the air are adsorbed on the charcoal in the tube,
These vapors are then desorbed from the charcoal by adding a known volume of desorbing solvent, usually carbon disulfide.

_ The organics end up in the carbon disulfide. The carbon disulfide is then injected into a gas chromatograph using Flame lonizatioa
Detection. The individual organic vapors can then be identified and quantitated.

._ The usual charcoal tubes that are used for this type of work contain two sections. One sectionhas approximately10
milligrams of charcoaland a backup sectionhas50 milligrams. The backup sectionis analyzedseparatelyfrom the mainsec-
tion to determine if there is organic vapor breakthrough in the main section. These particular Size tubes have a recommended
maximum flow in the neighborhood of 250 to 300 mL/min. The exit of the Model 580 is at 500 mL/min. The most advan-
tageous way of using a smaller charcoal tube would be to split the exit stream and pass it through two parallel charcoal tubeS.
This would give approximately 250 mL through each tube. For analysis purposes, the charcoal of each tube is removed aaa
combined using double the amount of solvent that would be required for a single tube.

The amount of total air that can be passedthrough charcoal tubes certainly dependson the concentrationof organic
vapor in the air. It also depends to some extent on the particular organic vapor. In general, a total sample through the smaller



'charcoal tube of !0 liters is a reasonably safe number to use. Since the flow is split exiting the 580B using the smaller charcoal
xubes, only 250 mL/min is going through the tube. [t would take 40 minutes to accumulate 10 liters passing through each

_ of the tubes. There are charcoal tubes available in the marketplace containing 300 milligrams of charcoal in the front section
and 150 milligrams of charcoal in the rear section. These tubes have correspondingly larger diameter and can accommodate
higher volumetric throughputs. One of these tubes could be hooked to the exit of the 580B without doing the split. Conceivably

,_ since it contains 3 times the amount of charcoal, a safe oeprating total volumetric throughput would be apl_roximately 30
liters. This would be a full hour's operating time on the Model 5g0B. Again, it must be stressed that the 580B when used

in the particular form, is not being used as a personnel sampler to end up with the time weighted average concentration over
an eight hour period. The intent here is to identify the high level organics observed on the 580B and to ciuantitate them follow-

'"_ if_g identification to determine the safe working area.

r
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SECTION Vll

Communication

The 580B provides a serial (as opposed to parallel) communication port. There is also a communication cable provided
for easy link up to a serial printer or R5-232 port of a computer. Logged data may be "dumped" (sent through the com.
munication port) to a serial printer. Many of the 580B parameters may be set by a remote computer by useing the serial pon

_ and the 580B communication software (the software is an option part number 580A-9014).

7.1 PRINTER

The 580B can be instructed to send all of it's logged data through the serial port to a printer (or a dumb terminal). The
580B printer mode should beselected (seesection 2.7.4).The serial communication cable should then beplugged into the RS-232

,_ port at the rear of the instrument and the other end of the cable plugged into the serial port of a printer. The 580B should
finally be instructed to output to the printer (see section 2.7.1).

'_ 7.2 COMPUTER

The 580B provides capabilities for remote operation. Appendix A includes a detailed technical explanation of the 580B

_ printer and computer interface protocol. The information in this appendix is sufficient for custom software to be cteveloped
for interfacing to the 580B. Thermo Environmental however has developed communication software which implements all
of the available communication capabilities in a simple "menu driven" format. Remote communication may also be accomplished
by using generic communication software such as CrossTalk. Appendix A will be helpful if this route is taken.

NOTE: Generally the RS-232 port on an IBM PC (or compatible) is a male connector. Since the communication cable provid.
ed with the 580B is also male, a "gender changer" (a DB-25 connector which converts from male to female) is needed.

7.3 COMMUNICATION SOFTV_'ARE (OPTIONAL)

There is communication software available which will run on an IBM PC or compatible. The software provides the capability
of obtaining or changing the 580B parameters (alarm setting, response factor, or operating mode to name a feb ). Logged
data may be stored to disk or printed to a parallel printer. Concentrations may be read and displayed on the comuter screen.

There are a few operations which may not be accomplished remotely (for obvious reasons). The lamp ma>' not be changed
remotely. The lamp and pump may not be turned on from the computer either.

NOTE: The communication software will not work unless the 580B is attached via the communication cable.

7,3.1 HOW IO GUIDE FOR COMMUNICATION SOFTWARE

#1. The 580B must be turned on and connected to the computers RS-232 port. The 580B must be in the computer mode
(this is the default setting).

;_ #2. The floppy disk should be inserted into the computer. Type 580A (this software _as originally de_eloped for _he 580A)
and then hit return. The introduction screen will appear.

#3. The software defaults to 2,_00 baud (as does the 580B). If some other baud rate is desired it must match the setting on
the 580B.

#4. After selection of the baud rate press return. The main menu will appear.

NOTE: If the computers screen goes blank and the main menu does not appear then there is a problem with the communica-
tion link. Check to be sure that the communication cable is plugged into the RS-232 port and that the 580B is on.
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INTRODUCTION TheOvA10Sis certified byractory .utual
_'_ IMsearch Corporation (1_1) for use in Class

l, Groups A, B, C, · D, Division I hazar-

The Nodel OVA 108 ClmTURY Organic Vapor dous locations. Similar foreign certific-
Analyzer (OVA t08) is manufactured in tvs salons have been obtained, including

,_ configurations. These are: BASREFA. This requirement is especially
significant Ln industries where volatile

· Basic Flame Ionization Detector for £1umable petrole_- or chemical products
monitoring total hydrocarbons ere manufactured or used and for instru-

Bents which are used in portable surveying
· Gas chromatograph supplied with tvs or for analyzing ooncentritions of gases

columns iud vapors. Such instruments Bust be
incapable, under normml or ebnorual condi-

A battery charger can be ordered for either tions, of causing ignition of hazardous
120 V ac, 60 Hz or for 220 V ac, SO Hz. mixtures in the air. In order to maintain

_ the certified safety, it is important that
Classifications are: the precautions outlined in this manual be

practiced and that no modiflcationsbemade

,%- _ certified for use in Class I, to these instruments.
]b _. Groups A, B, C, and D, Division 1

_"'?4koziYdous environments. It is highly recommended that the entire
.:: manual be read before operating the instru-

_ASEEFA certified intrinsically Bent. It is essential that all portions
:_.fe, Ex ih, for IIC, Zone 1, Temp- relating to safety of operation and Bain-

'_ ?llk_ture Class Ti. .BASEEFA No. tensnce be thoroughly understood.
_,_ '_std. SFA 3007

Accessories for the OVA 100 are: ReferenceUterature

- Strip Chart Recorder - either FI( or HI 611-102 Operation of Dilutor lit
BASEEFA certified. MI 611-105 Operation of Portable Iso-

thermal Pack

- Activated Charcoal Filter Assembly,
:_ used for zeroing the analyzer in a

contaminated environment. Also
.... used with dessicant as a moisture

trap.

- Sample Dilutor Assembly for 10:1,
25:1, or 50:1 sample dilution.

- Septum Adapter for direct, online
injection with the GC.

- Portable Isothermal Pack (PIP) for

temperaturecontrol of GCcol ,. GENERAL DESCRIPTION
The OVA 108 is highly a sensitive instru-
ment designed to measure trace quantities
of organic materials in air. It is assert- Tbe OVA 108 Analyzer is designed to detect
tially a flame ionization detector such as end measure hazardous organic vapors and
utilized in laboratory gas chromatographs gases found in most industries. It has
and has similar analytical . capabilites, broad application mince it has a chemically
The flame ioni%ation detector la in almost resistant saRpling system and can be calL-
universal detector for orgbnic compounds brited to almost all organic vapors. It
with the sensitivity to measure in the can provide accurate indication of gas con-
parts per million range (V/V) in the pre- centration from 1 to 10,000 ppm or 1 per-
sence of atmospheric moisture,' nitrogen cent. While designed as a lightweight
oxides, carbon monoxide, and carbon portable instrument, it can be permanently
dioxide, installed to monitor a fixed point.

The instrument has broad application since The instrument utilizes the priciple of
hydrogen flame ionization for detection

it has a chemically resistant air sampling and measurement of organic vapors. The
system and can be readily calibrated to instrument measures organic vapor
measure almost all organic vapors. De- concentration by producing a response to an
signed for use as a portable survey instru- unknown sample· which can be related to s
ment, it can also be readily adapted to gas of known composition to which the
fixed remote monitoring or mobile instal-
lations. It is ideal for the determination instrument has previously been'calibrated.

During normal survey Bode operation, a con-
of many organic air pollutants and for man- tinuous sample is drawn into the probe and
itoring the air in potentially contmuin- transmitted to the detector chamber by an
ated areas, internal pumping system.
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The sanple streom is metered and passed In general, the hydrogen flame ionization ,
tbgough particle filters before reaching detector is Bore sensitive for hydro-
the detector chamber. Inside the detector carbons than any other class of organic
chamber, the sample is exposed to a compounds. The response of the OVA varies
hydrogen flame which ionizes the organic from compound to compound, but gives
vapors. When most organic vapors burn, repeatable results with all types of hydro-
they leave positively charged carbon-con- carbons; i.e., saturated hydrocarbons
raining ions. An electric field drives the (aZkanes}, unsaturated hydrocarbons
ions to a collecting electrode. As the (slkenes and aLkynes) and aromatic hydro-
positive ions are collected, · current cot- carbons.
responding to the collection,rate is gan- _
erated. This current is measured with a
Linear electrometer preamplifier which has
&n output signal proportional to the ioni-
zation current. A signal conditioning
amplifier is used to amplify the signal _
from the preamp and to condition it for
subsequent meter or external recorder dis-
play. The display is an integral part o r
the Probe/Readout Assembly and has 270v
scale deflection.

SIDE PACK ASSEMBLY ........ PROBE/READOUT

J J .ASSEMBLY ._,i

RECORDER

READOUT
CONNECTOR ,_

SAMPLE
CONNECTOR ·

e

UMBIi. IC,N. CORD '_

REFILL CONNECTOR

Figure 2
PORTABLE ORGANIC VAPOR ANALYZER

Model OVA 108
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Typical response of various hydrocarons, The OVA has negligible response to carbon
relative to B ethane is es follows:* monoxide and carbon dioxide which, due to

their structure, do not produce appre-
Compound Relatiye,,,ltesponse (Percent) ciable ions in the hydrogen flame. Thus,

...... other organic materials u ay be analyzed in
Methane 100 (reference) the presence of CO and CO2.
Hexane 70
Propane 64
N-butane 61

<_ N-petane 100
Ethylene 85
Acetylene 200
Benzene la0

,,_ Toluene 120
Bthane 90

Compounds containing oxygen, such aa alco-
hols, ethers, aldehydes, carbolic acid and

esters give a lower response than that AppJJoatJorts
observed for hydrocarbons. This ia parti-
cularly noticeable with compounds having a 1) Measurement of most toxic organic
high ratio of oxygen to carbon such es the vapors present in industry for comp-
2over members of each series which have /lance with Occupational Safety and
one, two or three carbons. With compounds Health Administration (OSHA) require-
containing higher numbe£s of carbons, the meats.
effect is diminished to such an extent that
the response is similar to that of the cot- 2] Process Leak Detection in the Petto-

.... responding hydrocarbons, leum, Chemical, or Natural Gas Indus-
tries.

Nitrogen-containing compounds (i.e.,
amines, amides, and nitriles) respond in a 3) Bquipment Leaks of Volatile Organic
manner similar to that observed for oxygen- Carbon (VOC), Reference Methods 18 and

'_ ated materials. Halogenated compounds 22, Fugitive Pmissions, EPA 40, Code of
also show a lower relative response as cam- Federal Regulation (CFR), Part 60.
pared with hydrocarbons. Materials con-
taining no hydrogen, such as carbon tetra- 4) Landfill Monitoring.

'.... chloride, give the lowest response; the
presence of hydrogen in the compounds S) Source identification and measurement
results in higher relative responses, for fugitive emissions (leaks) as
Thus, CHC13 gives a much higher response defined by EPA.
than does CCi 4. As in the other cases, when

.... the carbon to halogen ratio is S:l or 6) Benzene Equipment Leaks, Fugitive Emis-
greater, the response will be similar to lions Sources, EPA 40, CFR Part 61.
that observed for simple hydrocarbons.

T) Equipment Leaks of VOC from Onshore
Extensive research has been done by U.S. Natural Gas Processing Plants, EPA 40,
EPA on response factors. The following re- CFR Part 61,
ports are available through National
Technical information service: 8) Stack Monitoring for VOC.

1) Response factors of VOC Analyzers CalL- g) Ouality Control Monitoring Carbon Ab-
brated with Methane for Selected aorption Systems.
Organic Chemicals PB 81-136194

10) Ouality Control Monitoring Carbon to
2) Response Factors of VOC Analyzers at a leak checking, pressurized system

Meter reading of 10,000 ppm for Selected checks, combustion efficiency checks,
Organic Compounds PB 81-234817 etc.

*NOTE: Each OVA detector will have ALCOHOLS
s_T_-htly different responses for organic Methyl alcohol 15
vapors relative to methane. The user Ethyl 25
should determine responses for his indivi- Isopropyl 65
dual instrument. The typical response of
various compounds relative to methane is as
follows:

HALOGEN COMPOUNDS
KETONE Carbon tetrachloride 10

Acetone 60 Chloroform 65
Methyle ethyl ketone 80 Trichloroethylene 70
Methyl isobutyl ketone 100 Vinyl chloride 35
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Major Features Sampling Accessories
The basic instrument consists of two major Part Number Description
assemblies, the Probe/Readout Assembly and .,,_
the Side Pack Assembly (See Figure 2). The 510125-1 Close area sampler -
recorder Is optional on all models, but is Connects directly to the
normally used with all instruments which readout assembly.
incorporate the GC Option. The output
meter and alarm level adjustments are in- CR00gLX Telescoping probe - _
corporated in the Probe/Readout Assembly. Adjustable length - accom-

modates the probe 'listed
The Side Pack Assembly contains the remain- below.
ing operating controls and indicators,
electronic circuitry, detector chamber, 510126-1 Tubular area sampler Used _
hydrogen fuel supply, and electrical power with the telescoping probe.
supply.

Other major features are: logarthmic scale PartJculateFilters _
readout, approximately two second response
time and portable operating time of 8 hours The primary filter of porous or sintered
for fuel supply and battery pack. A bat- stainless steel is located behind the
tery test feature allows charge condition sample inlet connector (see Side Pack
to be read on the meter. Hydrogen flame- Assembly drawing). In addition, a replace- _J
out is signified by an audible alarm plus a able porous metal filter Is installed in
visual indication on the meter. The the 'close area' sampler.
instrument contains a frequency _ulated
detection alarm which can be preset to
sound at a desired concentration level. Carrying Case _
The frequency of the detection alarm varies
as a function of detected level giving an An instrument carrying case is provided to
audible indication of organic vapor con- transport, ship and store the disassembled
centration. An earphone is provided to Probe/Readout Assembly, the Side Pack _
allow the operator to hear the alarm in Assembly and other equipment.
noisy areas or to avoid workers.

During use, the Side Pack Assembly can be Speccations
carried by the operator on either his left ....
or right side or as a back pack. The READOUT: 1-10,000 ppm logarth.
Probe/Readout Assembly can be detached SAMPLE FLOW RATE: I 1/2 to 2 1/2 litre
from the Side Pack Assembly and dis- per minute at 22°C, 760 mm, using
assembled for transport and storage, close area sampler. _

RESPONSE TIME: Approximately 2 seconds
for 90% of final reading.

PRIMARY ELECTRICAL POWER= 12 volt (nom-
inal) battery pack.

Standa iAccessories _EL SUPPLY: Approximately 75 mi, volume '_':
tank of pure hydrogen, maximum pres-

I variety of sampling probes can be used. sure 2400 psig, fillable in case.
In addition, small diameter tubing can be HYDROGEN FLOW RATE: Factory set 12.5
used for remote simpling or electrically 0.5 mi/mia (minus GC option) 11.0
insulated flexible extensions can be used 0.5 Bi/mia (GC models).
for places that are difficult to reach.. PORTABLE OPERATING TIME: Minimum 8

hours with battery fully charged,
hydrogen pressure at 1800 psig.

PHYSICAL DIMENSIONS: g' S 12' X 5" _?
(229 mt x 305 mm x 127 nun) Side-

Telescoping Probe pack only.
WEIGHT:. 12 pounds (5.5 kg)

Probe length can be increased or decreased (sidepack and hand-held probe as-
over a 22 to 30 inch range to suit the sembly).
individual user. A knurled locking nut Is DETECTION ALARM: Audible alarm plus
used to lock the probe at the desired mater indication. User preset to
length. The probe is attached to the Read- desired level.
out Assembly. when appropriate, the probe FLAMZ-OUT ALARM: Audible alarm plus _
is replaced with a Close Area Sampler, meter indication (needle drops off
which is supplied as a standard accessory, scale in negative direction).
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BAKERY TEST: Battery charge condition ItZLATIVE HIIkLIDI_= $! to gSt, ZEfect
.... indicated on readout meter. Upon on acouracy: 10% of individual

activation of moaentery contact full scale.
ewttcb, a meter reading above the RECORDER OUTPUT: O to S volta.
indicator line means that there MINIMUM DFTBCTABL_ LIMIT (M_fHA_):

,_ ia 4 hours minimum service life 0.2 ppm
remaining (at 22°C). STAHI)MIDACCBSSORIBS:

FILTERS: In-Zine sintered metal filters l. XnatrumNent carrying and Itorage
viii remove particles larger than case
10 microns. 2. Wydrogen fuel filling bose aa-

..... OPERATING ?B(P_RE JUmp= 10°C to sembly
40°C. 3. Battery charger

MINIMUM AMBIENT TmqPERATURZ: la°Clot 4. Barpbone
Flame Ignition (coldatart). S. Various sampling fixtures - close

ACCURACY: Baaed on the uae of a call- area lampler, tubular sampler
....._ bration gas for each range: 6. Maintenance tool kit

7. Operators manual (2 each)'
8. Padded leather carrying atraps

Calibration Operat!ng Accuracy in
L_ Temp. °C Temp. 'C Individual Full Scale

20 to 25 20 to 25 i 20s, 1-I0,000 ppm
20 to 25 10 to 40 t 20_, 1-10,000 ppm

%,

HYDROGEN_ I:_ARGER." ·
_LL

71':

.

SOCKET CLOSEAREA OVA
36 INCH WRENCHES TUBULAR SAMPLER DETECTORCOUJMN
EXTENSION SAMPLER BRUSH
PROBE

FIGUP. E 3
OVA-128 ANALYZER COJiPONENTS

(Gas .Chromatograph Model Shorn)
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OPERATING PROCEDURES 13) s_LE FLOwpA. Zndicator - Indicator
to monitor the sample flow rate.

Sidepack Assembly 14) REF:LLCOm=cTIO.- _ In ANfitting to
connect the hydrogen refill hose to the

Controls and Indicators instrument.

1) INSTR/BATT Test Switch* - Three posi- la) REFILL VALVE - Valve to open one end of
t/on toggle switch controls all instru- the instrument fuel tank for refilling _
Bent electrical power except the pump with hydrogen.
and alarm power. It also permits dis- ·
play of the battery charge condition on 16) EARPHONE JACK - Used to connect the ear-
the readout meter, phone; speaker is disabled when ear-

phone is used. _-_

2) PUMP (ON/OFF) Switch* - Toggle switch
controls power to the internal pump end 17) VOLUMZ Knob - Potentio-eter adjusts the

volume of the internal speaker and ear-
audio alarms, phone.

3) Igniter Switch - Momentary push button
switch connects power to the igniter 18) Readout and Sample Connectors - Used to
coil in the detector chamber and simul- connect the sample hose and umbilical
taneously disconnects power to pump. cord from the Probe/Readout to the Side

Pack. _
4) CALIBRATE Switch - Three position

toggle switch introduces the HIGH or LOW
calibration signal currents. The OFF Iobe %edoutassemb
position is used during sample measure-
ment. Controls and Indicators

S) CALIBRATE Screwdriver Adjustment - 1) Meter - Loqaritluaically scaled 270 °
Adjusts the meter reading during call- meter displays the output signal level
brat/on procedures, in ppm or percent.

6) GAS SELECT KNOB (span control) - Ten 2) Alarm Level Adjust Knob - Potentiometer
turn dial readout potentiometer sets (located on the back of the Readout
the gain of the instrument (commonly Assembly) is used to set the concen-tration level at which the audible alarm
referred to as span control), is actuated. The procedure to set the

7) Recorder Connector - Five-pin connector alarm level is explained under Startup
used to connect the instrument to an Procedure.

external recorder with the following _

pin connections: StartupProcedMl_D
Pin E - + 12 V dc
Pin H - Ground l) Connect the Probe/Readout Assembly to
Pin B - Signal 0 to S V dc the Sidepack Assembly by attaching the

sample line and electronic Jack to the

8) Charger Connector - BNC connector used Sidepack.
to connect the battery pack to the bat-
tery charger, b) Select the desired sample probe (close

area sampler or telescoping probe) and

9) HYDROGEN TANK VALVE - Valve used to check that a particulate filter is In-
supply or close orr the fuel supply from stalled. Before tightening the knurled
the hyclrogen tank. nut, check that the probe accessory is

£/rBly seated against the flat seals in
the probe handle and the tip of the10) HYDROGEN TANK PRESSURE Indicator - High

pressure gauge measures pressure in the telescoping probe.
hydrogen fuel tank which ia an indi-
cation of fuel supply, c) Move the Instr/Batt Switch to the test

position. The meter needle should move _
11) HYDROGEN SUPPLY VALVE - Valve used to to a point beyond the white line, indi-

supply or close off hydrogen fuel to the caring that the integral battery has
detector chamber. Bore than 4 hours of operating life

before recharging is necessary.
12) HYDROGEN SUPPLY PRESSURE Indicator -

Low pressure gauge used to monitor
hydrogen pressure at the capillary
restrictor.

·Special Switch - switch handle must be
pulled to change position. This prevents
accidental movement.
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.... d) Nave the In·ir/Bart Switch to the eON" J) After chamber ignition, alloy ·pproxi-
position ·nd alloy · 5 minute warm-up, mately five minutes for the chamber to

teach operating tmmper·ture. Aftel
e) To ·et' the audible al·tm to · predeter- Warm up, the meter should display ·

._ mined level, first turn the POMP Switch hydrocarbon concentration between 5 and
to ON, then adjust the meter pointer to 10p pm. If the alarm level Is to beset
the desired level, using the CALIBRA_ lust above the normal background detee=
screwdriver adjustment. Turn the Alarm tton level, turn the'Alarm Level Adjust
Level Adjust Knob on the back of the Knob (back ofR eadoutAsaenbly) until it

.._ Readout Assembly until the audible actuates slightly above background.
· alarm Just comes on. ?be instrument ts

now set to activate the alarn when the THE llSTRtnan_ XS BOW RBADY fOR USE.
level exceeds that of the setting.
Adjust speaker volume with the VOLU_n_

_ Knob. If the earphone t· used, plug in
and readjust volume. Nove theCALXBRATE
Switch to HIGH ·nd check that the Mter
reads full'scale. Xf not, adjust meter

...... reading to £ull scale with the CALIBRA?E
screwdriver adjustment. Operating Proc_ms

f) Set the CALIBRA?E Switch to LOW ·nd ·) Set the CALIBRAT_SwLtch to the OFF pos-
verify that the meter reads I0 ppm. Set iris· to place the analyzer in the

.... the CALIBRATE Switch to HIGH and verify normal operating mode. Survey the areas
that the meter reads 10,000 ppm. Bet Of interest while observing the meter
the CALIBRATE Switch to OFF. and/or listening for the audible ·Imam

indication. For ease of operation,
g) Set the PUMP Switch to ON and observe carry the Side Pack Assembly positioned

_'_ the SAMPLE FLOW RATE Indicator. Indic·- on the Ilde opposite the hand whicib
tmon should be approximately 2 on the bolds the Probe/Readout Assembly. For
scale. The audible flame-out alarm will broad ·urveys outdoors, the pickgp
now be on until the hydrogen flame is probe should be positioned several feet

_ ignited (step i below), above ground level. When making quanti-
tative readings or pinpointing, the

h) Open HYDROGEN TANE VALVE one (1) turn pickup probe ehouldbepositioned at the
· and observe the reading on the HYDROGEN point of interest.

TANK PRESSURE Indicator. Approximately
'_ 150 psi of pressure is consumed for each b) When organic vapors are detected, the

hour of operation. OpenHYDROG_N SUPPLY meter pointer will move upscale and the
VALVE one (1) turn and observe the audible alarm viii sound when the set-
reading on the HYDROGEN SUPPLY PRESSURE point ii exceeded. The frequency of the

_ Indicator. alarm vii1 increase as the detectl_
_evel increases.

! _CAUTION If the flame-out alarm is actuated,check that the pump is running, thB
press the igniter button. Under normal

Do not leave BYDROGEN SUPPLY conditions, flame-out results frnm
VALVE open when the pump la not sampling a gas mixture that ia above the
running, as this will allow lover explosive level which causes the
hydrogen to accumulate in the hydrogen flame to extinguish. If this
detector chamber, is the case, reignition ia ·11 that is

required to resume monitoring. Another
i) Press igniter button. There viii be · possible cause for flame-out la

slight "pop" as the hydrogen ignites ·pd restrictLon of the sample flow line
the meter pointer viii move upscale and which would not allow sufficient air
return to a position upecale of 1 ppm. into the chamber to support combustion.
Immediately after ignition, release the The normal cause for such restriction is
igniter button. After ignition, the
audible flameout alarm will go off. Do a clogged particle filter.

not depress igniter button forbore than It ·hould be noted that the chamber ax-
E seconds. If burner does not ignite, h·ust port Is on the bottom of the case
let instrument run for several minutes and blocking this port with the hand
and try again. After ignition, the will cause fluctuations ·nd/or flame-
meter pointer will indicate the back- out.
ground concentration.
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Shut Down Procedures d) Open the hydrogen supply bottle valve
slightly. Open the REFILL VALVE and the

The following procedure should be followed HYDROGEN TANK VALVE on the instrument _
for shut down o£ the equipment: panel and place the FILL/BLEED Valve on

the filling hose aeseably in the FILL
A. Close HYDROGEN TANK VALVl position. The pressure in the instro-
B. Close HYDROGEN SUPPLY VALVE Bent tank will be indicated on the OVA
C. Nave INSTR Switch to OFF . HYDROGEN TANK PRESSURE Indicator. _-_
D. Walt 5 seconds and move PUMP Switch to

OFF. INSTRUM]ENT IS NOW IN A SHUT DOWN The hydrogen filling assembly contains
CONFIGURATION. s flow limiting safety device. Approxi-

mately 2 minutes are required to fill
the instruments hydrogen tank. _-_-:'

e) After the instrument fuel tank is fil-
led, close the REFILL VALVE on the
panel, the FILL/Br.P_D Valve on the fil- _
ling hose assembly and the hydrogen
supply bottle valve.

Fuel Refilling f) The hydrogen trapped in the hose should

NOTE: Use PREPURIFIED or ZERO grade hyd- now be bled off to atmospheric pressure ......
foden (certified total hydro-
carbons ss methane 0.$ ppm recom-
mended).

,) The instrument and the charger should be i ACAUTION Jcompletely shut down dozing hydrogen
tank refilling operations. Refilling
should be done in a ventilated area.
THERE SHOULD BE NO POTENTIAL IGNITERS OR
FLAME IN THE AREA. In the step which follows, hyd-

· roGen gas will be released to the
atmosphere. Hydrogen/air mix-
tures are flare, bls and easily
ignited. Do not perform the pro- _
cedure in the presence of a
source of ignition.

A safe =ell11 operation means g) The hose is bled by turning the
there are no hydrogen leaks. Be- FILL/BLEED Valve on the filling hose
fore any valves are opened, assembly to the BLEED position. After
firmly tighten connections to the hose is bled down to atmospheric _
the hydrogen supply tank and the pressure, the FILL/BLEED Valve should
instrument refill fitting. Dur- be turned to the FILL position to allow _'-
lng the filling operation, if hydrogen trapped in the connection f/t-
escaping hydrogen is heard (ex- tings to go into the hose assembly. _
cept during BLEED) close valves Again turn the FILL/BLEED Valve to the
off and correct the leaks before BLEED position to exhaust the trapped
proceeding, hydrogen. Then turn the FILL/BLEED

Valve to OFF to keep the hydrogen at one
.atmospheric in the hose so that at the _

time of the next filling there will be
no air trapped in the filling line.

b) If you are making the first filling on
the instrument or if the filling hose h) Close the HYDROGEN TANK VALVE.
has been allowed to fill with air, the '_
filling hose should be purged with l) W/th the HYDROGEN TANK VALVE and the
hydrogen prior to filling the instzo- HYDROGEN SUPPLY VALVE closed, a small
Bent tank. This purging IS not _equired amount of HYDROGEN st high pressure will
for subsequent fillings, be present Ln the regulators and plumb- _

ind. As s leak check, observe the
c) The filling hose assembly should be left HYDROGEN TANK PRESSURE Indicator while

attached to the hydrogen supply tank the remainder of the system is shut down
when possible. Ensure that the and ensure that the pressure reading
FILL/BLEED Valve on the instrument end does not decrease rapidly (more than 350
of the hose is in the OFF position, psi/h) which would indicate a signifi-
Connect the hose to the refill connec- cant leak in the supply system.
tiaa on the Side Pack Assembly.
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BatteryCharging SUMMARYOFOPERATING
PROCEDURES

.... Start Up
never charge in i hazardous mn- &) C_eck battery condition by moving the
vironment. XHSTR Switch to the JBATT position.

,_ a) Plug charger connector into mating con- b) Hove XNSTR Switch to OH and allow five
hector on battery cover and insert ac (S) minutes to warm-up.
plug into 11B V mc wall outlet.

c) Use the C_IBRATE Switch to check elec-
b) Hove the battery charger switch to the tronic calibration es follows:

.... ON position. The lamp above the switch
button should illuminate. - In L_ position, the readout should

display lO ppm.
c) Battery charge condition Is Indicated

..... by the meter on the front panel of the - In HIGH Position, the readout should
charger; meter will deflect to the left display 10,000 ppm or 1%.
when charging. When fully charged, the
pointer will be in line with "charged" d) Return the CALIBRATE switch to the OFF
marker above the scale. Position.

d) Approximately one hour of charging time e) Move PUMP Switch to ON position, then
is required for each hour of operation, place instrument in vertical position
However, an overnight charge is recom- and check SAMPLE FLOW RATE indication.
mended. The charger can be left on The normal range is 1.S to 2.5 units.

'_ indefinitely without d_uaging the bat- If less, check filters.
aeries. When finished, move the battery
charger switch of OFF and disconnect f} Open the HYDROGEN TANK VALVE and the
from the Side Pack Assembly. HYDROGEN SUPPLY VALVE. Wait one minute

_ for hydrogen to purge the system.
THE FOLLOWING ARE SPECIAL INSTRUCTIONS FOR

RECHARGING BATTERIES WHICH BAVE BEEN COM- g) Depress Igniter Button until burner
PLETELY DISCHARGED. lights. Do not depress Igniter Button

· for more than six seconds. (If burner
'_ It has been established that the above does not ignite, let hydrogen flow for

battery charging procedures may not be one minute end again attempt ignition).
effective when the operator has allowed the
battery to COMPLETELY discharge, h) After ignition, allow approximately

,_ five minutes for instrument warm-up.
When this happens and the above procedures After warm-up, the meter should display
fail to charge the battery, perform the i normal background hydrocarbon concen-
following additional steps: tration between 5 and lO ppm.

e) Remove the battery from the instrument
case. Shut Down

f) Connect to any variable dcpower supply, a) Close the HYDROGEN SUPPLY VALVE
e_

g) Apply 40 volts at ½ ampere maximum, b} Close the HIq)ROC_En TANK VALVE

h) Observe the power supply mater. As soon C) Hove 'the INSTR Switch and PU_ Switch to
as the battery begins to draw current, OFF
gradually reduce the power maintaining
½ A maximum until the meter reads ap- d) Instrument is now in shut down configur-
proximately 15 volts, etlon

NOTE: The time required to reich the 15
volt reading will depend on degree

C. of discharge.

i) Repeat steps (a), (b), (C), end (d)
above to complete the charging cycle.

t
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CALIBRATION To accomplish this, the OVA-10. incor-
porates a CAS SELECT control on the instru-
ment panel which is used to set the

The OVA-108 is capable of responding to internal calibration reference signals to
nearly all organic conpounds. For precise a predetermined point corresponding to a ___
analyses, it is necessary to calibrate the particular organic vapor compound.
instrument with the specific coapound of
interest. This is especially true for In addition, three electronic adjustments
materials containing elements other than are provided on the electronics board to
carbon and hydrogen, calibrate and align the electronic cir- _-_

cults. One adjustment potentiometer, R-
The analyzer dtilizes a two point internal 38, is used to sst the power supply voltage
electronic calibration system, wherein re- and is a one-time factory adjustment. R-4
ference signals are generated by intro- is used for setting the amplifier gain and
ducing small currents at the input to the R-16 is used for setting the amplifier '_
electrometer preamplifier. These refer- bias. Access to these adjustments is
snce signals are introduced by a CALIBRATE accomplished by removing the instrument
Switch on the instrument panel. The refer- from its case. Figure 4 indicates the
ence points in the OVA-108 ars 10 ppm and location of the adjustments ....
10,000 ppm (1%).

The Hodel OVA-108 was designed _or use in
applications requiring the instrument
response to be readily and rapidly call- _'
brated to a variety of organic compounds.

,S30

I Il I I

SATTERY

IdOTON AISSMBLY _J

IATTER¥ _'_

Ly

P_tE-AMP AS_M_,.y
/

_XER B_R A$4_MBLY / TE*RIdlI_U.

F/GUi_.E 4
LOCATION OF INTERNAL ELECTRONIC ADJUS_I_
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PrimaryOalibrationforM®tll_ne Close the hydrogen eu_ly valve m_d wait
until the fl·ne is extinguished. Set the

a. Prepare two known concentrations of CALIBRATE switch to the HIGH position and
gethane gas in air, preferably 100 ppg adjust the GAS SELECT control for full-
end 10,00O ppu (It). scale reading. The instrument Is now cali-

'-_ brated for the vapor mixture used, and the
b. Place the OVA In normal operation and getting of the GAS SELECT ccmtrol now

permit It to warn up for at least 15 represents the calibra'tion get-point for
minutes, that gas.

c. Introduce the 100 ppn sample and rotate , T_e above procedure can be performed for
the Calibrate Adjustmant for 100 ppm on any number of compounds. To measure a
the meter, particular compound or to return to the

calibration for gethane, the GaS SELEC?
'_ d. Introduce the 10,000 ppu mixture and control is turned to the predetermined

adjust R-4 on the electronics board for getting for that compound. With the flame
10,000 RRm. extinguished and with the CALIBRATE switch

in HIGH position the CALIBRATE A!_US? con-

_ e. Repeat Steps c and d until no further trol la then set to full scale reading.
adjustment is necessary.

f. Close the Hydrogen Supply Valve and watt USING EMPIRICAL DATA
until the flame is extinguished.

_ Relative response data may be obtained,
g. Place the Calibrate Switch in the Low which can then be used to estimate concert-

position and rotate the Gas Select lq_-_ tration of various vapors. With the
until the meter reads 10 ppm. instrument calibrated to methane, obtain

the concentration reading for a cali-
_ h. Place the Calibrate Switch in the High bratlon sample of the test vapor. The

position and adjust R-16 on the elec- relative reb-ponse, in percent, for that
tronlcs board for 10,000 ppm. test vapor would then be:

___ i) Repeat Steps g and h until no further Relative Response (t) ·
adjustment is necessary. The analyzer

:- Is now calibrated. Measured Response X 100
: Concentration of Standard

Recalibration to Various Organic
Vapors

_ The OVA 108 is capable of responding to Calibration Standards
nearly all organic compounds. At the time
of manufacture, the analyzer is calibrated Commercially available standard manples
to mixtures of methane in air. For precise offer the most convenience and reliability
analysis it is necessary to recalibrate and are recommended for the most precise
with the specific compound of interest, analyses. Always remember to obtain the
The GAS SELECT control is used to set the cylinder with the desired sample and the
electronic c_libration for a particular ebalance as air". Sample should be drawn
compound. To facilitate return to the cai- from the cylinder into a collapsed sample

.... lbration for methane, the setting sE the bag, then d_awn from the bag by the instru-
GAS SELECT control should be recorded prior ment to prevent · pressure or vacuum at the
to any adjustments, eample inlet;

*Before adjusting the GAS SELF. CT control,
...... use the CALIBRATE eeltch to check elec-

tronic calibration as follows:
- In LOW position, the readout should dis-

play 10 ppm
- In HIGH position, the readout should be

st full scale reading
With the Instrument in operation, draw a
sample of the calibration gas into the
instrument. The CALIBRATE ADJUST control
is then used to shift the OVA meter reading
to correspond with the actual concen-
tration of the calibration gas mixture.
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c-J_s_-ous AND LIOUID Sm_PL_S were 20,000 Il, then a 2 ml sample of a gas
placed in the bottle would be equivalent to _

Obtain a five (5) gallon glass bottle ·nd 200 ml per 2 million ml or 1000 ppm (V/V)..
determine its volume by measuring the Use of · gas tight syringe, readable in
volume of water needed to fill it (use of · 0.01 ml, allows the preparation of mixtures
1000 ml graduated cylinder, obtainable in the 1-2 ppu range, which ere sufficient
from scientific supply houses, il con- for the quantitative est/Mt/on of concen-
venient). Another approach is to weigh the trationa. A plastic Jtopper ia loosley
empty bottle, fill it with water and weigh fitted to the top of the bottle and the
· gain. The difference between the two needle of the syringe placed inside the jug
values is the weight of water.. By multi* neck ·nd the stopper squeezed against the
plying the weight of water in pounds by needle to decrease leakage during sample
0.455, obtain the volume of the bottle in introduction. Inject the sample into the
liters. Empty the water and allow the bottle ·nd withdraw the needle without
bottle to dry. Place a one-foot piece of removing the stopper. Put the stopper in
teflon tubing in the flask to aid in mixing tight and shake the bottle for a few +_J
the vapors uniformiy with the ·ir. The minutes with sufficient vigor that the
volume of such a bottle should be about 20 plastic tubing in the bottle Bowes around t

liters, which is 20,000 mi. If the VOlUme to ensure good mixture of the vapors with
the air,

Calcuia t ions

Injection - Volume Concentration X Molecular Weiqht X System Volume
Density X Molar Volume at STP* _

. (c} (MW} (v)
(D) (V) _,

Using the Ideal Gas Law, PV=RT, the
molar volume of any gas at STP (2S°C
and 1 arm) is: _

RT t Universal Gas Constant x Temperature
V - r Pressure

[0:'1.0820S litre_t. ¢295.15 K)
' mol

Iatm _

n (24.47 L) (mO1-1}

Therefore, the injection volume neces- ; _'
mary to prepare i liter of a 100 ppm
sample of hexane would be:

Injection Volume - (100 ppm} _(86.10 q) (mol-1)_ (I liter} _
[co6,, ,) O[ 24.4? [(loss )el-b]

- 0.534 _L

* STP - Standard Temperature and Pressure
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_.- Theory The typical relative response of various
compounds tomethane is es follows:

Zn general, I hydrogen flume ionization
detector is Bore sensitive for hydro-
carbons than any other class of organic KETOHF_

_ compounds. The response of the OVA varies Acetone 60
from compound to compound, but gives excel- methyl ethyl ketone 80
lent repeatable results v/th all types of Methyl i8obutyl ketohe 100
hydrocarbons; i.e., saturated hydrocarbons

..... (alkenes and alkynes) and aromatic hydro- _LS
· carbons. Methyl alcohol 25

Bthyl 25
Typical response of various hydrocarbons XBopropyl 65
to relative methane Is ns follows:

,-_ HALOGEN CONPOONDS

Compound Relative Response Cpercent) Carbon tetrachloride 10
Chloroform 65

#ethane 100 (reference) Trichloroethylene 70
Propane 64 Vinyl chloride 35

.... N-butane 61
N-pentane 100
Ethylene 85 The OVA baa negligible response to carbon
Acetylene 200 monoxide end carbon d/oxide which, due to
Benzene 150 their structure, do not produce oppre-
Toluene 120 c/able ions in the detector flame. Thus,
Ethane 90 other organic materials may be analyzed in

the presence of CO and CO2.

'_ Compounds containing oxygen, such as elco- NOTE: Bach OVA detector will have
hals, ethers, aldehydes, carbolic acid and Slightly different responses for
esters give a somewhat lower response than organic vapors relative to
that observed for hydrocarbons. This is methane. The user should deter-

.... particularly noticeable with those con- mine responses for hisindividual
pounds having s high ratio of oxygen to instrument.
carbon such as found in the lower numbers
of each series which have only one, two or
three carbons. Both compounds containing

..... higher numbers of carbons, the effect of
the oxygen is diminished to that of the
corresponding hydrocarbons.

,__ Nitrc_en-containing compounds (i.e.,
amines, am/des and nitrlles) respond in a
manner similar to that observed for oxygen-
ated materials. Balogensted compounds
also show a lower relative response as com-

,_ pared with hydrocarbons. Naterials con-
taining no hydrogen, such ns carbon tetra-
chloride, give the lowest response; the
presence of hydrogen in the compounds
results in higher relative responses.
Thus, CHC1s gives a much higher response
than does CC14. As in the other cases,
when the carbon to halogen ratio is 5:1 or
greater, the response will be similar' to

___ that observed for simple hydrocarbons.
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SAFETY PRECAUTIONS Fuel SupPly System
The OVA fuel tank has a volume of approxi- _

The OVA 108 has been tested and certified mmtely 75 uT- which, when filled to the
by Factory Mutual Research Corporation m_mzimum rated pressure of 2300 psig, holds
{FM) as safe for use in Class l, Division approximately 5/8 f_of gas. The fuel used
l, Groups A, B, C and D hazardous atmos- in the OVA should be PREPURIFIED or ZERO
pheres. Similar foreign certifications grade hydrogen (certi_ied total hydro- _
have been obtained, including BASF_FA. carbons as methane <.S ppm recommended.)
Special restrictions must be strictly ad-

. hered to, to ensure the certification is Hydrogen gas gains heat when expanding and,
not invalidated by actions of operating or therefore, should not be rapidly released
service personnel, frcm a high pressure tank to a low pressure

environment. Flow restrictors are ancot-
All flame ionization hydrocarbon detectors porated in the hydrogen refill fitting and
are potentially hazardous since they use hydrogen is restricted on the output side
hydrogen or hydrogen mixtures in the deter- of the tank by the low flow rate control . ....
tar cell. Mixtures of hydrogen and air are system. In addition, a special flc_ re-
flammable over a wide range of concen- strictor is incorporated in the FILL/BLEED
tfations whether an inert gas such as valve of the hydrogen filling hose as-
nitrogen is present or not. Therefore, the sembly. These precausions limit the flow
recommended precautions and procedures rate of the hydrogen to prevent Ignition _
should be followed for maximum safety, due to self-heat from expansion.
Safety considerations were a major factor
in the design of the Organic Vapor Analyzer Precautions should be taken during
(OVA). hydrogen filling or hydrogen emptying ___

operations to ensure that there are no
All connections are of the permanent type sources of Ignition in the immediate area.
as opposed to quick disconnect. To protect Since the instrument tank at 2300 psig
against external ignition of flammable gas holds only 5/8 ft 3of hydrogen, the total
mixtures, the flame detection chamber has quantity, if released to the atmosphere, _,
porous metal flame arrestors on the sample would be quickly diluted to a non-flammable
input and the exhaust ports as well as on level. There is, however, the possibility
the hydrogen inlet connector. The standard of generating flammable mixtures in the
battery pack and other circuits are inter- immediate vicinity of the instrument
nally current limited to an intrinsically during filling or emptying operations if .....
safe level, normal care is not exercised.

Detector Chamber _J

The input and output ports of the flame
ionization chamber have sintered metal
flame arrestors. The chamber is ruggedly

No Modifications Permissible constructed of Teflon such that even if
It is imperative that operation and service highly explosive mixtures of hydrogen and
procedures described in this manual be air ere inadvertently created in the
carefully followed in order to maintain the chamber and ignited, the chamber would NOT
intrinsic safety which is built into the rupture. ._,,
OVA. NO MODIFICATION TOTHIS INSTRUMENT IS
PERMISSIBLE. Therefore, component re-

placement must be accomplished with ap-
proved parts.

Electrical Protection

The 12 V battery power supply circuit is
current limited to an intrinsically safe _'
level, ruses are not utilized and all cur-
rent limiting resistors and other com-
ponents which are critical to the safety
certification are encapsulated to prevent _
inadvertent replacement with components of
the wrong value or specification. Under no
cl£cumstancea should the encapsulation be
removed.
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..... MAINTENANCE and maintenance° be thoroughly understood.
There should be no potential igniters or
flame in the area when filling, emptying or

This section describes the routine main- purging the hydrogen system and the lnstru-
_ tenance schedule and provides procedures Mat should be turned off.

for trouble-shooting an instrument mal-
function. Bztreme cafe should be exercised to ensure

that required parts replacemant is sccom-
CAOTXON: Naintenance personnel should be plished with the parts specified by

.... thoroughly familiar with instrument spar- _ozboro. NO MODXPXCATXONS AJt_ PERXXTTED.
&tion beforeperformingmeintenance. It is DISASSEMBLE XNS?RUMENT ONLY IN A NON-
essential that all Portiohs of this manual RAZARDOUS ATMOSHPERE.
relating to safety of operation, servicing

m mm ! mmmmm mmmmm m m emro m mmmmm minim m m mm mmmNm_
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Routine Maintenance (Refer Figure 5) water to eliminate foreign particle
Batter. If a solvent is used, the fixture _

Prilary Filter should be subsequently cleaned with deter-
gent and baked out at 120°F to eliminate

This filter is located behind the sample residual hydrocarbons %rom the solvent.
inlet connector (Fitting Assembly) on the
Side Pack Assembly and is =Bayed for
cleaning by using a 7/16 inch thin wall
socket to unscrew the Fitting Assembly.
The filter cup, 'O' ring and loading spring
will then come out. The porous stainless 14ydrogenTankSupply&RefillValves --
filter cup can be cleaned by blowing out or '
washing in solvent. If a solvent is used, After some time, the Teflon washers undereach valve packing nut can 'cold flow"
care should be taken to ensure that all (move with pressure) and allow hydrogen to
solvent is removed by blowing out or leak. Leakage can be determined by using
heating the filter. Reassemble Ln reverse Leak-Tec, Snoop or s soap solution around
order ensuring that the 00' ring seal on the valve stems. This leakage can usually
the Fitting Assembly is intact, be stopped by tightening the compression

Secondary Filter nut (adapter) as outlined below. _:_

A particle filter is located in each a) Unscrew the packing nut with a 7/16 inchwrench
sampling probe. One of these filters must b) Unscrew the valve
be in the sample line whenever the instru- c) Replace the compression ringsment is in use. The OVA 108 uses a porous _'

metal filter which can be replaced or This compression is against soft material
cleaned, and only a small amount of force is neces-

sary to sufficiently compress the Teflon
washers. If, after tightening, leakage _'

Mixer/Burner Assembly Filter still occurs, it would be advisable to
replace the two Teflon washers, as follows:

A porous metal particle filter is incor-
porated in the Mixer/Burner Assembly which a) Drain hydrogen system slowly and to the _
screws into the Preamp Assembly. This extent necessary to work on the leaking
filter is used as the sample mixer and valve(s). Observe safety precautions.
inlet flame arrestor in the chamber. The There should be no potential igniters in
filter should not become contaminated the area.
under normal conditions but can be cleaned _J
or the assembly replaced if necessary, b) Remove all three (3) knob screws and

knobs.
Access to this filter or output surface
does not require removing the instrument c) Remove the compression nut on the valve
from the case. For access, remove the that is not sealing properly. Remove
safety cover using a hex key wrench (sup- the stem by unscrewing it from the valve
plied) then unscrew the exhaust port. The body. Observe the sandwich of metal and
Filter Assembly can now be seen on the side Teflon washers and note their order.
of the chamber (Preamp Assembly) and can be _
cleaned with a small wire brush, d) Visually check the Kel-FTMseat on the

stem for cracks or foreign material.
Exhaust Flame Arrestor Wipe clean, if necessary, with a lint

free cloth (no solvents or oils) and
A porous metal flame arrestor is located in replace if dasmged. _
the exhaust port of the detector chamber
(Preamp Assembly). It acts as a particle e) Remove the washers and 'replace the
filter on the chamber output and restricts Teflon washers (the factory procedure '
foreign matter from entering the chamber. Lo a light wipe of HYDROCARBON FREE ....

're_ving . ·This filter may be cleaned by the silicone grease)
exhaust port. For access, Bee Mixer/
Burner section above. Note that the filter f) Replace the stem assembly in the valve
is captive to the exhaust port. Clean the body and tighten lightly.
filter with a solvent or detergent and
ensure that it is dry and completely baked g) Push the washers down into the comp=es-
out at 120°F before reinstalling. These sion area in the same order as noted
filters may also be replaced with new ones upon removal. Replace the compression
(pry out old filter), nut and tighten snuggly. _

Sampling Probes h) Close the low pressure valve and fill
the tank assembly. Check valves for

Sampling probes should be periodically leaks. Tighten again, if necessary, and
cleaned with an air hose and/or detergent reassemble the unit ....
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Another possiblecause of contamination is trode using the small wire brush '_
the Mixer/Burner Assembly when the coats- supplied with the In·lyzer. This will
mination is trapped in the porous bronze remove small quantities of cont·-
sample filter. This is not · colJon min·tion which could be the source of
problem and usually only happens when In the background vapor. After cleaning, _
unusually high level of contaminant is replace the exhaust Port and safety
drawn into the assembly. Another possible cover ·nd reignite the OVA. If detector
Cause of high bar*ground re·ding is conta- contamination was the cause, the pro-
m/nat/on in the ·ir ·ample line to the blem should be imNdi·tely resolved ·nd
detector. This ts uncommon but can be the the ambient back ground will drop to ·n _
source of the pfQblem. . ·crept·hie level.

e) If the high background is still present,
the various parts of the sample flow

Analysis sad Correction line such ·s sampling probes, umbilical _'_
cord to the instrument, etc., should be

Prior to analyzing the problem, the OVA investigated by the process of elimin-
should be checked for proper electronic etlon to see if the contamination can be
operation. It should be ensured that the isolated. ._
instrmnent is calibrated to methane ·s
referenced. Serious contamination in the ·ir sample

line is very uncommon, however, if very
If, after checking that the OVA i8 properly large doses of Iow vapor pressure rom-
calibrated, the background is still higher pounds are sampled, there is · possi- _
than normal for ambient conditions, the bility of residual contamination. This
following proceaure should be followed to would eventually clear itself out but
isolate the cause of the problem: may take · considerable period of time.

A typical cause for high background from

· 7 Let the OVA ran for a period of time (15 the ·ample line is a contaminated _
to 30 minutes) and see if the background Mixer/Burner Assembly. If heavy conta-
level decreases as · function of tiM. minetion of the Mixer/Burner is lndi-
The backgrounacould go down ·s · result cared, replace the Nixer/Burner Assam-
of clearing Line contamination which is bly.
removable simply by the normal flow of
· ir through the sample line. f) In the event of c°ntamin·tion in the

· pump or other internal parts of the

b) Take · reading in · known, relatively sample flow lines which cannot be
clean ·ir environment. Normally, out- removed, the sample flow components _'_
side air environment is clean enough to 'have to be disassembled ·nd cleaned.
assess by cou_arison whether the back- This il normally · factory operation,
ground readieq is internal to the however, components such as the pump can
instrument or is present in the location be replaced in the field along with any
where the instrument is being used. contaminated tubing.

c) If the OVA has the Gas Chromatograph gl High background re·dings on OVA'S which
Option, depress the sample inject include the Gas Chromatograph Option
valve, so that the activated charcoal is can be caused by other sources of conta-
in the line, and observe whether the mination. If the charcoal filter
background reading goes down and stays mounted on the instrument panel i_ss
steady after elution of the air peak. saturated, contaminated air would be
The reading should always go down or supplied to the detector and raise the
stay the same hut newel increase when Ambient level background. To check for _
the sample valve is depressed, since the this, refill the cartridge with fresh
charcoal filter will remove'trace ele- charcoal, Foxboro P/N CSC004. This
ments of organic vapors in the air would determine if the charcoal was the '
sample heavier than C2. If another source of the background reading. It is --
ictivated charcoal filter is available, also possible that I high background
this may be attached to the end of the reading could be due to contamination in
probe to scrub the air 8o that · clean the column. This could be caused by
air sample is supplied to the detector, compounds slowly eluting from · column
The external activated charcoal filter which has become contaminated. · The _J
can be used om any instrument, with or easiest way to check for column comte-
without chro_ltograph, for providing I mination 'is to replace the column with a
clean air satFle to assess background clean column or · sho_t empty piece of
level, colu_m tubing and see if the high back-

ground reading drops.
d) If the backgr_nd cannot be reduced by

any o! the previous steps, remove the h) If the above steps do not correct the
safety cover mud the exhaust port of the high background, the cause will nor-
detector chamber (on the bottom of the mally be contamination in the hydro_en '_
case) and cleaathe cavity and the elec- fuel system.
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Contamination in the hydrogen fuel eystem If another clean instrument is available,
is usually the direct result of contam- the fuel system frou the clean instrument
inated hydrogen gas or contamination can be connected to the coetaninated

_ introduced during the filling operation, instrument to verify whether tbe problem is
Pilling hose contamination can be caused by associated with the bydrogen fuel supply
storing the bose in a contauineted area. system. The interconnectioc sbould be Bade

to the capillary tube of the o0at&uinated
instrument.

To remove contamination, the fuel system
should be purged with hydrogen. Effective
purging is accomplished by disconnecting
the capillary tube fitting to the Ban/fold 1_bJOShootJ_g
block which bas the low pressure gauge
(Hydrogen Supply Pressure Gauge and Table I presents · summary of field
Hydrogen Supply Valve). This disconnects troubleshooting procedures. If necessary,
the capillary tubing from the hydrogen line the instrument can be easily re_oved from
so that hydrogen may be purged at a reason- the case by unlocking the four (4) % turn

_ able rate from the tank assembly through fasteners on the panel face. removing the
the regulators, gauges and valves. .After refill cap and ignitor cover. The battery
disconnecting the capillary, the hydrogen pack is removed by taking out the four (4)
tank can be filled in the normal manner, screws on the panel and discoenecting the
The tank valve and hydrogen supply valve power connector.

_ can then be opened which will bleed the
hydrogen from the tank through the bydrogen
fuel system, purging contamination which FoctoryMaintenance
is in vapor form. There Is the possibility

.... that contamination has been introduced To ensure continuous trouble-free oper-
Into the hydrogen fuel system which is not stion, I periodic factory maintenance,
readily purged by the hydrogen 9as, but overhaul, and recalibration ts recce-
thisis unlikely. After purging with clean mended. The recommended schedule is every
hydrogen two or three times, the capillary six to nine months. This maintenance pro-

,_ tube should be reconnected and the back- gram includes replacement of plastic seals
ground again checked. Five or ten minutes end parts as required, pump overhaul, motor
should be allowed before &esessing the check, sample line cleaning, hydrogen leak
background reading, since contaminated check, recalibration, end detailed esamtn-
hydrogen can be trapped in the capillary arian of the unit for any other required
tube. maintenance and repair.

Recommended Spare Parts

Recommended
Item Description Part Number 0ualtty

1 Igniter 510461-1 2

2 Pump Assembly 510223-6 1

3 Cup, Particle Filters , 620090 (S/pkg.) 1

4 Kixer/Burnez Assembly 510513-1 1

S #afer, Teflon, E 2 Valve CR007KA (12/pkg.) 1

6 Washer, Brass, B2 Valve CR007KB (12/pkg.) l

7 Exhaust Port Assembly 510530-1 l

8 Battery Pack Assembly 510542-1 1

9 Sample Line Assembly 510316-1 1
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TABLE 1

PROBLD4 TROUBLB SHOOTING PROCEDUI_ 114ZDY

1) Lay sample flow a) Check primary filter in sidepack Replace or clean filter
rate on flay in- and particle filters in the if clogged.
dicator. Nomi- pickup assembly. _j
nally 2 units on
flow gauge. (See b) Determine assembly containing Investigate the assembly
also 5 below) restriction by process of ells- containing this restric-

ination, i.e., remove probe, tion to determine cause
remove Readout Assembly, remove of blockage. Clean
primary filter, etc. or replace as required.

c) If the restriction is in the If in the detector
Side Pack Assembly, further isa- chamber, remove and
late by disconnecting the sample clean or replace porous
flow tubing at various points, metal fliBe arrestors.
i.e., pump output chamber, etc. If pump is found to

be the problem, remove
NOTE: The inherent restrictions and clean or replace. _j
due to length of sample line,
flame arrestors, etc., must be
taken into account when trouble-
shooting.

2) Hydrogen flame a) Check sample flow rate (see 1 If sample flow rate
will not light, above), is low, follow procedure
(See also 5 below) 1 above.

b) Check igniter by removing the If igniter does not
chamber exhaust Port and observ- light up, replace
lng the glow when the IGNITE the plug. If igniter
BUTTON is depressed, still does not light, _

check the battery
and wiring.

c) Check for rated Hydrogen Supply If low, reeove battery
Pressure. (Listed on calibra- pack and adjust to _-_
tion plate on pump bracket), proper level by turning

the allen wrench adjustment
on the lay pressure
requlator cap.

d) Check hydrogen flow rate by ob- The most likely cause
serving the psi decrease in for hydrogen flow re-
pressure on the Hydrogen Tank striction would be a
Pressure gauge. The correct blocked or partially ._;
flay rate will cause about 130 blocked capillary
psi decrease in pressure per tube. If flow rate
hour_ (Approximately 12 aL/man ia marginally low,
at dqtector). . attempt to compensate

by increasing the _'
Hydrogen Supply Pressure
by one-half o_ one
psi. If flow rate
cannot be compensated
for, replacecapillary
tubing.

e) Check all hydrogen plumbing Repair leaking joint.
_oints for leaks using soap hub- _J
ble solution. AlsO, shut off
all valves and note pressure
decay on hydrogen tank gauge.
It should be less than 350 psi _,
per hour.
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TABLE 1

f) Check to see if hydrogen supply If there is moisture
system is frozen up by taking in the hydrogen supply
unit into a warm area. system and tbe unit

must be operatedin
, subfreezing temperatures,

purge the hydrogen
8ystem with dt3f
nitrogen and ensure

_ the hydrogen gas used

is dry.
g) Remove exhaust port and check If the chamber is dirty,

for contamination, clean with ethyl alco-
.... hal and dry by run-

ning pump for 8pprox-
imetely lS minutes.
If hydrogen fuel jet
is misaligned, ensure

_ the porous metal flame
arrestor ia properly
seated.

_ h) Check spacing between collecting Adjust by screwing
electrode and burner tip. Spic- Nixer/Burner Assembly
tng should be 0.1 to 0.15 inches, in or out. Tbis spacing

problem should only
occur after assembling

_ a aixer/Durner Assembly
to s Preamp Assembly.

_ 3) Hydrogen flame a) Follow procedures 2(a), (c),
lights but will (d), (e), (g), and (h) above.
not stay lighted.

'_ 4) Flame-out alarm a) Check instrument calibration Readjust as required
will not go on setting and GAS SELECT control to proper setting.
when hydrogen setting. Note that the flame-
flame ts out. out alarm is actuated

when the meter readingL_

goes below zero.

b) Remove exhaust port end check Clean contamination
for leakage current path in and/or moisture from

,_ chamber (probably moisture or chamber using a swab
dirt in chamber), and alcohol, dry chamber

by running pump for
approximately 15 minutes.

_'_ c) If above procedures do not re- Return preamp chamber
solve the problem, the probable or pave: board assembly
cause 1s a malfunction in the to the factory for
preamp or power board ibsen- repair.
bliss.

4

d) Check that volume control knob Adjust for desiredis turned up. volume.
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TABL TM 1 _:_

PROBLEM TROUBLE SHOOTING PROCEDURB REMEDy

5) Slow response, a) Check to ensure that probe Is Reseat by holding the
i.e., time to firmly seated on the rubber seal probe firmly against
obtain response in the readout assembly, the rubber seat and
after sample is then lock in position _''
applied to input with the knuried locking
is too long. nut.

b) Check sample £1o_ rate per pro- See I above.
cedure 1 above. _

6) Slow recovery a) This problem is normally caused Clean or replace contami-
time, i.e. too by contamination in the sample mated sample line or .....
long a time for input line. 'This requires assembly as required.
the reading to pumping for a long period to get
get back to am- the system clean of vapors..
bient after expo- Charcoal in the lines would be
sure to a high the worst type of contamination. _-'
concentration of Isolate through the process of
organic vapor, elimination. (See l(b)).

b) Check flame chamber for contami- Clean as required. ___
nation.

7) Ambient back- a) A false ambient background Use a higher grade
ground reading in reading can be caused by of hydrocarbon free _
clean environment hydrocarbons in the hydrogen hydrogen. Check for
is too high. fuel supply system. Place contaminated fittings

finger over sample probe tube on filling hose assembly.
restricting sample flow and if
meter indication does not go
down significantly the contamina-
tion is probably in the hydrogen
fuel.

b) A false ambient background Remove the exhaust port
reading can also be caused by (it is not necessary
a residue of sample building up to remove instrument
on the face of the sample inlet from case). Use the
filter. If the test in 7(a) small wire brush from
above produces a large drop in the tool kit or a
fending, this Is usually the knife blade and lightly
cause, scrub surface of sample

inlet filter. _

c) A false ambient background Clean and/on replace
· reading can also be caused by the sample input lines.

hydrocarbon contamination in the Normally the false
sample input system. The most reading will clear
likely cause would be · up with sufficient
contaminant absorbed or running.
condensed in the sample line·
NOTE: It should be emphasized
that running the instrument
tends to keep down the buildup
of background vapors.
Therefore, run the unit whenever
possible and store it with the _
carrying case open in clean air.
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TABLE I

P_OBL_ tqtOUBL% _OOTX_ PlOC_DmtE _Y

8) Pump will not ·) Check that there Lo no Short If no ·hart circuit, _
run. circuit in wiring, pump motor Is defective.

9) No power to a) Short circuit in electron/ca. There Il I short in
electronics but the electronics assenbly.
pulp runs. bturn OVA to factory

or authorized repair
.... facility.

10) No paver to pump m) Place battery on charger and ·ed If paver i· available,
or electronics if paver is _hen ay·liable. Re- battery pick is dead

'_ charge in · non-hazardous area or open, Recharge
only. battery pack. If still

defective, replace
battery pack.

'_ Sample LoopReplacement sample Loop Installation Procedure

1. Re·ave OVA from sidepack case.
The Gas Chromatograph (SC) option La equip-

..... pad with a variable loop waBple valve. A. Remoye exhaust cover and exhaust
Included with the instrument are sample port assembly.
loops for sample volumes of 0.25, 1.0 and
2.5 cc. B. Remove Hydrogen refill cap.

C. Loosen four 1/4-turn fasteners.
_ The minimum sample loop volume Is approxi-

lately 0.25 cc, which vilI enable sample D. Remove ignitor protector.
injection without flameout. When a _ple Z. Lift out of case right aide first.
loop larger than 0.2S cc ia installed,
flameout will occur after sample injection 2. The sample loop Is now accessible from

.... and reignition will be required. The the back of the instrument directly
period of tim between sample injection and beside the H refill valve.
when re/gnarls· can be accolpliabed la
dependent on the sample loop volume and 3. Remove existing loop using a 7/16 inch

,._ column length. IncreaSing the volume of open-end wrench.
the sample loop or increasing the oolumn
length will increase the vaitingperlodfor 4. Select desired sample loop and attach
reignition, As an example: with a 2.5 cc one end to the bottom fitting. Tighten
loop and a 24 inch colulm, approzllately 20 securely. On loops longer than 2

_,_ seconds must elapse prior to reignition, inches, it is recommended to wrap the
The waiting period is to allow the air tubing around the lower end of the H
sample to elute from the column, c_linder. Attach other end of loop to

top fitting. Tighten securely.
Standard size sample loops maybelmrchased

_ or loops Bay be Bade by the customer. The S. Press inject valve in the 'down' peel-
sensitivity of the 0VA is directly related ties. Open S supply valve and leak
to the sample loop volume. Sample loops up check around fittings with soap solu-
to 3.0 cc have been used successfully, tton (e.g., snoop).

It should be noted that rapid analysis 6. Replace OVA in its case, fasten four
columns (typically less than 45 seconds 1/4-turn fasteners, and replace exhaust
retention time) may have to be lengthened assembly refill cap and ignitor protec-
ts enable reignition when using large tar.

.... volume sample loops.
7. The instrument is now ready for opera-

tion.
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GAS CHROMATOGRAPH Modes of Operation
(GC) OPTION The OvAwith GCoption has two modesof 'J

operation. The first mode is the measure-
I_ent of total organic vapors in the same

The Model OVA 108 CENTURY Organic Vapor lanner as described for the basic OVA
Analyzer provides efficient and accurate instrument. This mode is referred to as _
indication of total organic compound con- the "Survey Mode". The OVA is in the
centrations on a continuous sampling "Survey Mode" of operation whenever the
basis. However, in areas where mixtures of Sample inject Valve is in the 'out'
organic vapors are present, it often position.

beconei necessary to deternine the re- The second Bode of operation is called the
lative concentration of the components
and/or to make quantitative analysis of "GC Mode'. The OVA is in this mode of

operation any time 8 sample has been
specific compounds, injected into the GC system and the sample _
To provide this capability, a gas chromato- is being transported through the GC column.
graph (GC) option is available. See Figure This section provides a brief description
S for the location of the major components of how a gas chromatograph (GC) operates
and controls associated with the GC option, and specifically, ho_ the model OVA 108
When the GC option is used, the capability performs the required operations. A com-
of the OVA includes beth qualitative and prehensive discussion of gas chrom-

atography theory, column selection, and
on-the-spot quantitative analysis of spec- data analysis is beyond the scope of thisific components present in the ambient
environment The Recorder, which Is used manual.
with the GC option, is described separ-
ately.

This section is applicable only to an OVA
with the optional, gas chromatograph Sys- _-_
rem.

ACTIVATED CHARCOAL
FILTER

STRIP CHART
RE ....

GCBACKRJ.ISH
VALVE VALVE _,

FIGURE 6
ADDITIONAL CONTROLS & COMPONENTS - GC OPTION
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The OVA with GC option can be utilized for OV_JJIIB$
many types of analysis in the outdoor or
indoor onblent environment or for specific Columns ·re ay·liable in 4, 8, 12, 24, 36
laboratory type analysis. _he OVA wa· not and 48 inch lengths ·s standard offerings
designed to cogpete with the ge·e·rch or with any Oi the colulm pickings listed
process gas chrmutogr·ph but to _mpli- blow. Longer lengths are available in 12-
Bent these Instruments or ellninate their inch increments on a syallable basis. To
need in filed applications, order · column sisq_ly use the general part

nuBber for · column which la 510454
This manual is Intended to provide the followed by · dash(-), the rosbo_o pecking
operator with Information to operate and material designation, · second dash and the
maintain the OVA. FoxboropUblishesAppli- desired length in inches· A sample colunn
cation/Technical wares to assist the spar- designation Is 510454-G-24. This would
· tars in applying the instrument to field represent · 24 inch colunmvith 10t OWl01
monitoring situations, on chromosorb W, HP 60/80 Bash. If ·

specific application erised which calls
All flame ionization detector (FID) gas for · column material not listed below,
chromatographs require certain elements pla·se contact Foxboro. Me will be happy
for their operation. These elements to check on its availability.
include three flow regulated gas supplies
ss follows: 1) A carrier gas to transport Foxboro
the sample through the column; 2) Hydrogen De_tion Material
gas for operation of the FID; 3) A clean
air supply to support combustion to the A 20t Dloctyl Phthalate on
FID. In addition, a method for tn_ectlng a Chromosorb-P, AW 60./80
known volume of sample air (aliquot) to be Mesh
analyzed is required. C Chronosorb 101, 60/80 Mesh

D 20% Ocon 50 RB 280 on Chro-
In standard gas chromatographs these three mosorb-P, AW 60/80 Mesh
(3) flow regulated gases are individually E 20% Carbowax 400 on Chro-
supplied from pressurized cylinders mosorbP, AH 60/80 Mesh
equipped with regulators and flow control F 5/1.75% Dtethylhexyl $ebe-

_,_ apparatus, The Model 108GC system differs cate/Benton· 34 on Chomo-
in that the hydrogen fuel for the FID Is serb W, AN 60/80 Mesh
also used as the carrier gas. The clean G 10t OV-101 on Chromosorb
air supply Is simply the normal air sample #, BP 60/80 Mesh
pumped to the FID. During the GCanalysis, T 10_ 1,2,3-T:is (2-cyano-

.... this air is scrubbed in · charcoal filter ethozy) Propane on Chro-
to provide the clean air supply. The end mosorb P, AW 60/80 Mesh
result is that no additional gas supplies B 3% Diiaodecyl Phthalate on
are required to add the GC option to the ChrcmosOrb #, AW 60/80
basic OVA instrument. Mesh

PT Poropak T, 60/80 Mesh
A valving arrangement is Incorporated to 0 Poropak O, 60/80 Mesh
provide a method for transferring a fixed H 20q Carbovax 20K on Chro-
volume of air into the GC system for ann- mosorb P, Aw 60/80 Mesh

_ lysis. The sample sir Injected into the GC 3 n-Octane on Porasil C,
column is the sase sample being analysed by 80/100 Mesh
the OVA for total organic vapor concen- N Po:apak N, 60/80 Mesh
tration. Therefore, the instrument pro-
vides the unique capability to observe the

.... total organic vapor concentration of the
sample prior to injecting it into the GC
system. This operating feature is
invaluable in field work where the environ-

_ Bent is continually changing end where
valuable GC analysis time BuSt be expended
only on the sample of concern.
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Sample FIc_v The hydrogen flow path is now through the
sample loop which enables hl_rogen to sweep _

Figure 7 is a flow diagram illustrating the the air sample from the loop and carry it
flow paths of the hydrogen fuel, sample air through the GC column.
supply, and GC injected sample aliquot.

Also note that the sample air going to the
Two push-pull valves are used in the GC FID chamber is now routed through the acti-
system; the Sample Inject Valve and the rated charcoal fi1ter' where essentially
Backflush Valve. all organic vapor contamination ia removed

from the air. The activated charcoal
Block D illustrates the flow paths with the filter. _ill effectively absorb most _
Sample Inject Valve in the Sout' position, organic vapors with the exception of
With this valve in the 'out s position, the methane and ethane. The functions of the
OVA functions in its normal manner as a Sample Inject Valve are, therefore, to
total organic vapor analyzer, transfer a fixed volume sample of the air

being monitored into the hydrogen strean
Block C illustrates the flow paths after and to reroute the sample air supply
the Sample Inject Valve is moved to the through a filter (scrubber).
'in s position to initiate the GC Mode.

"IN'PO61TION SAMPLEINJECTVALVE
] [ i ""q'_
i i I I

E_c_ I I I II

I I !
,_o._ I I -- IAIR

S/_E JURTOmo OW_BER --_ J

SAC_=LUS_V_.VE ] r --jj- -'16 'OUT'POSn'_N I IHt FUEL!

· _ ; I I SUPPLYI _

(_ L...ff.._
R.._tE g

_ I i -3INJECTVALVE
I I'l .o_;_._ I

FIGURE 7
FLOW DIAGRAM - C,C OPTION



Page 27

_ The Sackflush Valve his no pr·positioning _tJ_JysIs
requirament to function. Zt can be in
either the 'in' or 'out' position st the l} f_LK Xl_Z(_
time a sample is injected into the GC

_ system for analysis. The hckflush Valve 1men the Sample XnJeetion Valve is
simply reverses the direction of the bydro- depressed, the ·ir In the mple loop is
gan flow through the GC column, injected into the hydrogen stream which

transports the sample through the
Regardless of the operating Bode, hydrogen colunn for separation of its components

,_- always flows through the column to the FID and to the flame chamber for analysis.
detector ·nd the sample ·ir supply always This mll volume of injected sample is
flows to the FID detector to provideox_en qualitatively analysed based on the
for the hydrogen flame, retention time of the individual cou-

.... ponents of that ·ample while passing
The recouended hydrogen flow rate is 12 through the column. Quantitative
nL/min for proper rid operation end as a an·lysis can then be aeoomplished by
standard flow rate for generating GC ref- peak height or peek are· analysis
erence/oalibration data. This hydrogen methods.

,_ flow rate is adjusted by varying the Hyd-
rogen Supply Pressure, which is the 2) Tm_ COLd,PiN
hydrogen pressure at the input of the flow
control capillary tube of the OVA. The The colunn consists of tubing packed
pressure is changed by adjusting the let with a material which physicallyinter-

.... screw in the bonnet of the low pressure acts wLtb organic vapors end retards the
requlator, accessible by removing the passage of the vapors through the
battery pack from the instrument panel. To column. Since the packing material has
monitor the hydrogen flow rate, connect a · different attraction for each organic

...._ bubble flowmeter to on end of the GC column substance, each component in · mixture
which has been disconnected from the panel of gases will be slowed down to a dif-
fitting and move the Backflush Valve so ferent extent.
that hydrogen is flowing out of the column.
Primary hydrogen flow control is accom- The net effect is that each component

..... plished by the capillary tube of the OVA. elutes from the column st · different
However, the flow restriction of a GC time. The _nents ere then fed to
column will also affect the hydrogen rate the detector which gives a response to
and the effect will vary with column the meter or to an external strip chart

,_ length, type of packing end packing recorder.
methods. The nominal Hydrogen Supply Pres-
sure is around 10 psig and the pressure A portable isothermal pack (PIP) can be
drop across a typical 24 inch long column used for temperature control and/or
packed with 60/80 mesh material is approxi- isotbermel analysis. This is described

,_ Barely 1 to 1.5 pslg. Normally, when the further under PIP kit option.
hydrogen flow rate is set at 12 Bi/mia with
a standard 24 inch long column, no adjust- 3) OCIALITATIVE ANALYSIS
meat needs to be made when using columns
from four (4) inches to four (4) feet long. As each organic substance has s unique

.... Longer columns may require hydrogen flow interaction v/th the column packing
adjustment would be required if and when material, the time that the substance is
precisely controlled analysis was being retained on the column is also unique
conducted or when the hydrogen flcr_ was too ·nd thus characteristic of that parti-

.... low to keep the flame burning, cular substance. The 'retention time'
(RT) is primarily dependent on the type

The sample sir flow rate Is not adjustable of packing material, the length of the
and is nominally 1.5 - 2.5 liter/minute. .column, the flow rate of the gas car-
This flow rate should remain relatively tying the mixture through the column and
constant. A sample flow gauge is provided the temperature range of the syste_.
on the OVA panel to monitor the sample flow
rate. (Note: Panel gauge is not call- When these variables ere controlled,
brated in L/min). When the Sample Inject the retention times can be used to idea-
Valve is in the Sin" position, there may be tify each of the components in a

_ a slight increase or decrease in sample sir mixture. Because of these variables, it
flow rate (0 to Isa}. This change will is usually necessary to establish
normally not affect operation of the retention times for each instrument by
instrument as long as the flow rate Is con- Baking · test with the pure substances
sistent from analysis to analysis. BasS- of interest or to refer to established
cally, if the flow rite Is consistent time data charts prepared in advance for
between calibration and end usage, there that specific instrument. In those
will be suitable precision in the measure- cases where retention tams of the com-
ments, panamas ere too close together for a
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good analysis, an adjustment in one or In the GU system, the backflush is 'to
more of the operating variables will the detector'. This is possible because
effect a sufficient difference in the carrier gas and detector fuel are
retention times to enable meaningful the mane, i.e., hydrogen. It provides a
analysis, convenient means of quantifying the _

total compounds in the backflush by
4) 0UANTITATIVR ANALYSIS simply recording the peak that elutes

during the backflush operation. For
The detector response to any organic field lnstrmeents, this quantitative
component is proportional to the quart- backflush information is valuable since _
tity of material passing through the it provides a direct means of observing
detector at a given time. For an eluted the condition of tbs column and seeing
component, a plot of concentration vs. when the column is clean and the
time forms a bell-shaped curve, detector response has returned to base- _j

line. The time required for the back-
When using a strip chart recorder, the flush is usually 1.2 to 1.5 times the GC
curve drawn on the paper is triangularly analysis time.
shaped and the area under the peak is
related to the amount of substance being 6) SURVEY TO GC MODE
analyzed.

There is an inherent advantage to inte-

5) BACRFLUSH grating the GC system to the basic total
Organic Vapor Analyzer (OVA). The OVA

The column Backflush Valve is provided provides a direct reading of total
to reverse the flow of the carrier gas organic vapors in the air being sampled,
(hydrogen) through the column. It is which gives the operator information
necessary that the column be back- about the sample being injected into the
flushed after each individual analysis GC system. This information can be used ,_
except under certain special condi- to predict and verify the peaks that
tions. The primary purpose of the back- result during the GC analysis, in-
flush function ts to clear the column of cluding the backflush peak.
heavy compounds (with long retention
times) which would contaminate the This feature eliminates expending valu-
column and cause interferences to able GU analysis time where there is no
future GU analysis· The Backflush Valve contamination of concern (comparable to
has no prepositioning requirement; it taking noise measurements in quiet
is reversed from either position it was corners). It also enables the opera- _
in during GC analysis. The Backflush tot to select the most approp£iate
Valve should be actuated immediately location to conduct an analysis,
after the peak of the last compound of normally the area of highest concen-
interest elutes. Figure 8 illustrated tration.
the function of the Backflush Valve.

BENZENE&TOLUENE

GAS IN & RE_DER

'IDLUENE B_NZENE

CARRIER ,i _--_GAS IN &RECORDER
i

1OCUENE OETEClDR RECORDER

PICTORLALSEPARATIONOFBENZENEANOTOLUENE--'A'ATBEGINNINGOF
SEPARATION;'g' DURINGSEPARATION;'C' BENZENEHASALREADYPASSED
THEDETECTORANDISRECORDED.TOLUENE(DOTTEDLINES)WILLAPPEAR
ONRECORDERAS ITRL5.._STHEDETECTC)R.

FZGUI_ 8
TYPICAL COLUMN SEPARATION SEQUENCE
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GC MODE OPERATING Iks'eey Mode
PROCEDURES Ubenwing the OVAin the Survey .ode,

endure that the Sample Inject Valve remains
in the full "out' position and that the

?be gas chromatographic analysis mode (GC Beckflueh Valve is either full nine or full
Node) of operation can be initiated at any 'out'. mote that when changing frou tbe GC
tim during · survey by simply depressing Node to the Survey Mode, the OVA output

,_ the Sample Inject Valve. After completion reading will continue to change until all
of the analysis and backflush operations, compounds have been elated from the GC
the Sample Inject Valve Is pulled out ·nd column. Therefore., under normal field con-
the survey continued or another sample ditions, the GC column should be f_ck-
injected. Note that when the Sample Inject flushed for clear%ns, which takes approsi-
Valve Is in the survey mode (out position) mately 1.2 to l.S times the forward
the OVA operates in the same manner ·s an analysis time. The backflueh peak Bay be
OVA which does not incorporate the GC observed returning to baseline, after
option, which the Sample ln_ect Valve may be moved

"'_' Controls/Indicators to the survey Node (out) position.

Iben the compound (s} being analyzed are
Refer to Figure 6. known to be the only compound(s) present in
l) Sample Inject Valve - This two (2) the air sample, backflushing may be

_ position valve (shown schematically in omitted.
Figure 7) is used to select either

Survey Node (valve out) or GC Mode GC Node Operation
(valve in).

In normal GC analysis, · strip chart
.... 2) Backflush Valve - This two (2) position recorder is used to record the output con-

valve (shown schematically in Figure 7) castration from the OVA ss a function of
is used to reverse the flow of hydrogen time. This record, called a chromatoqram,
through the column to: is utilized for interpretation of the GC

_-_ data.
a) Back[lush the column for cleaning.

a) OPILqATION
b) 0uantitatively measure total com-

pounds after s selected point. 1) Turn on recorder and push Sample
F.xample: Separation of methane from Inject Valve 'in s with I fast, posi-
nonmethane hydrocarbons to read rive motion. This starts the GC
total non-methane hydrocarbon level, analysis which is automatic up to the

point of backflushing. NOTE: Rapid
3) Column - Separates components of a gas and positive motion should be used

mixture 8o that each component of the when moving either the Sample Inject
mixture elutes from the column st a or Sackilush Valves. On occasion,
different time. the flame in the FID detector may go

out, which would be indicated by a
4) Activated Charcoal Filter Assembly - sharp and continued drop of the con-

This assembly functions only in the GC castration level. If this occurs,
Node (Sample Inject Valve '%n e) aa shown reignite the flame and continue the
schematically in Figure 7). It removes analysis. NOTE: A negative 'air'
organic compounds (except methane and peak typically occurs shortly after
ethane) by absorption from the lmJaple sample injection and should not be
air supply, confused with flame-out.

Turn on Procedure · 2). The negative air peak and various
positive compound Peaks indicated on

Place the Sample Inject Valve in the 'out" the OVA readout meter and the strip
Position and put the OVA instrument in chart recorder represent the chroma-
operation per 'Operating Procedures' for tngram.
the survey mode. NOTE: leave the hydrogen
fuel and pump 'on' for three (3) to four
(4} minutes before attempting ignition to
allow time for hydrogen purging of the
column.
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3) After the predetermined tim for the Technical Discussion __,
analysis has elapsed (no,emily
i_ediately after the peak of the The chronmtogrmn i8 a chart recorder trace
last compound of concern), rapidly of the organic vapor concentration from the
move the Backflush Valve to its Organic Vapor Analyzer (OVA) as a function
alternate position (in or out). of tiM. A typical chromatogram is illu- _-
Leave the instrument in this oondi- strated in Figure g and.is a series of tri-
tion until the backflush peak angular shaped peaks originating from and
returns to baseline, then pull the returning to a fixed baseline. Qualitative
Sample Inject Valve out after being interpretation of a chronmtoqram involves
in the backflush condition for a identifying a Peak by analyzing the time it
period at least twice as long as the took for the peak to appear after initial
analysis time. The OVA is nme in the injection (referred to as retention time
Survey Mode and ready for survey or (RT)) and comparing this ItT to reference
injection of another sample into the data. 0uantitative interpretation in-
C_ system, volves analyzing the area under the peak

and relating this area to calibration data
b) INTERPRETATION OF RESULTS of peak area versus concentration for that

specific compound under the conditions
The OVA 108 with C,C option is intended Present during the C,C analysis.
for applications where there are a
limited number of compounds of interest It can be seen that interpretation of a
and the compounds are normally known, chromatogram requires the use of call-
Under these conditions, the operator bration reference data. GC reference data
must know the retention time and Peak Is always generated empirically, i.e.,
height characteristics of the compounds through tests. Foxboro Application/-
under specific operating conditions. Technical Notes may be used as a reference
To calibrate the OVA in the GC Mode, for selecting columns and intepreting
deternine, by test, the retention time chromatogrmas. However, simple tests must _
and peak area (using peak hight ana- be conducted to obtain the required refer-
lysis) for the compounds of concern, ence data..
These tests should be conducted on the
column to be utilized and over the con- a) 0UALITATIVRANALYSIS
cent,etlon and temperature range of
concern. When representative char- Under a given set of operating condi-
acteristtc data is available, such ss in tions the retention time is character-
the Application/Technical Notes, a spot istic of that particular substance and
calibration check is normally all that can be used to identify specific com-
is required, pound. It will be necessary to cali-

brate retention times by making tests
It should be noted that under nornml with the pure compounds of interest.
field conditions, the vapor concen-
trations vary continually as a function The retention time (ITT) is defined as _
of time, location, and conditions, that period of time from injection until
Field measurements for industrial the time of maximum detector response
hyqene work are normally associated for each substance. Retention time is
with a threshold level around a pre- measured frmu the time of sample injec-
established concentration. Surveys fog tion to the time the apex of the
locating fugitive emission sources triangle shaped curve is obtained on the
present a continually varying strip chart recorder. (See Figure 9).
situation. Under these conditions, it The strip chart recorder operates on a
is desirable to have a simple method of clock mechanism such that the distance _,
interpreting t_e GC data for on-t_e- along the baseline is proportional to
spot analysis and decision Baking. . time. While retention times are charac-

teristic for each coapound, it is pos-
High precision is normally not a re- sible that two materials could have the
quirement for these type analyses since same retention times. Thus, if there is
the envirordaent is continually any question es to the identity of the
changing. The methods presented in this vapor, it may be necessary to verify
section are designed to provide a means identification by retention times on
for typical field analysis. When the different columns. _,
OVA Is used under laboratory condi-
tions, standard laboratory methodology
may be used for greater precision.
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Use of a longer column viii increase the c) _q_PF.d_TUI_ _ Otq _q_h_lnm TL_
retention times Of those components it
is capable of separating. The time be- An increase in temperature will de-
tveen peaks will also be increased, crease column retention time OaT) and
This is especially useful if a component vice versa. Iormally retention tim
cafes through too fast or if desired (ITT) is · function of ta_erature,
peaks are au close that they overlap, changes linearly over the range of 0 to

40°C. For complex qualitative malysis,
b) CO_ S_ION s calibration plot of ItT versus tempera-

ture will be required. In typical
Two columns ore supplied with the usage; such ss inside · factory, the
Instrument. ' These ere general purpose effect of tNpersture can be compen-
columns which are useful . in a wide sated for during chromatogrms lnterpre-'
variety of applications. If they do not Cation. A single component tracer cum-
achieve separations for · particular pound can be sampled et any time to
application, it may be necessary to ·el- provide · "key' for other cmqx_d iden-
act other packing materials or longer tification.
columns. Foxboro will assist in this
selection or prepare a custom column if d) CARRIER GAS GLOW BATE AFFECT ON
necessary. BETEI_ION TIN_

If columns are made by the user or put- An increase in carrier gas glow rate
chased from other sources, ensure that will decrease _etention time. For re-

_ the packing density does not create too producible data, the carrier gas
large a pressure drop. it large pressure (hydrogen) flow rate must-be recorded in
drop can result in flm-out problems, association with a chromatogrm. Pri-

mmry control of the hydrogen flow rate

'tOTAL.q',i,_"fSlSTIME - - _ _

R_rEe_lONTl_ OF
- 8E_ND _ ·

RETENTIO_
TIME OF

ORE_--""-'" J""

'_ IPLE A y,_

IN.II:CTION IIll
it --ILLUSTRATION j

!t ,

COMPONENT ! HEIGHT / /-- _ SwrrOie_
/ r_S_.N_ _

/
,:_ AIRPEAK --'-r

FIGURE 9

.... TYPICAL C!IRO_TOGRAM
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is accomplished in the OVA by regulating f) Sample volume - OVA by serial number
the hydrogen pressure ·cross a capil- or typically 0.25 mL for standard
lary tube. The hydrogen flow rate La value.
also affected by the restriction of the g) Recorder ac·ling decade log/ppm re- _
GC column but most columns have · l·tionahip.
limited affect. The hydrogen flow rate h) OVA aerial number.
is factory set ·t 12 _/minute with ·
typical 24 inch column. To obtain · calibration point, inject a

known concentration sample into the GC
e) QUANTZTATIVE ANALYSIS system and record tbs resulting cbt·mat·-

gram peak. The retention time for the peak
In general, the more triangularly lyre- may be scaled from the record or timed with
metrical the peak, the better the peak · stop watch. The peak height may be
height analysis capability. However, scaled from the record or the OVA readout
many GC peaks have "tailing" aa illu- meter may be observed during the elution of
strated in Figure 9. The tailing will
become more evident When considering
the logarithmic nature of the OVA 108. _f
As the peak elutes the rate at which it
ia reported will slow down overtime aa
the concentration valve increases. Type Injection .25 ml valve
This has the net effect of rounding the Column 510454-A-144 ._
peak apex's slightly and exaggerated Sample see below
tailing. However, peak height call- Temperature 24°C
bration is an acceptable method for Chart Speed 1.0 cm./min.
quantitative analysis as long as the GC OVA-108
area under the tail is relatively small Carrier Fl· w 12 ml./min.
compared with the total peak ·rea. If Other Conditions Total 850 ppm
severe tailing occurs, empirical cali-
bration data generated through tests 1) 1000 ppm Methane
may be required to plot the peak height 2) 1500 ppm Ethane
versus the concentration curve. _"- _'

3 1500 m Pro .ne

Only peak height analysts will be dis- [
cussed in this manual. The method

!involves injecting · known concen-
tration of the compound and recording
the peak height under the test condi-
tions. Peak height characteristics can
be established for various columns and
various temperatures. Normally, both ,r,x-- '

retention time and peak height char- i'_

acteristics will be measured. I I _,_

When peak area measurements are (_ _
desired, the areas may be measured using T'[
an integrator on the OVA output signal. /fi

such as counting squares, weighing
curves or simple triangulation. When _

gulation (area equals 1/2 base x height)
is a convenient method.

II ! I _

1111
Ill I

Calibration Data (Refer Figure 10) II[J

When conducting tests to obtain GC call- Ill[
bration data, the following information la _ _

a) Column - description and serial L -7

number as applicable. _ [

b) Temperature - column temperature,
normally room ambient.

c) Chart speed - distance/unit time.
d) Carrier flow rate - hydrogen flow

rate through the column (mi/man).
e) Sample concentration - ppm for each

compound. FIGURE 10

CHROMATOGRAM
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'_ the peak. A single calibration point, pre- clean ambient sir background, place the
retable around the concentration of con- Sample Inject Valve in the =in' (CC
cern, is noremlly all that is required to Mode) position. Observe the background
plot peak height response tn ppu as · func- reading on the Beter or recorder. After

.... tion of compound concentration. Data for one (1) to two (2) minutes, change the
other compounds on the ·ama colulmemy also Position of the Backflush Valve and
be plotted along with their associated again observe the background reading.
retention times, percent relative r·sponse If the background reading went down ·nd
in the total organic Survey Mode, TLV, etc. then started to increase in one to two
It is recommended that copies of the actual minutes, the column ts probably contam-
chromatograms be kept with the charts for · inlted ·nd needs to be cleaned. Note
observing the peak ·hapes, peak inter- that if hydrogen flows Into one end of
ferences, etc. It should be noted that a the column for · period of time, the

,._ chromatogram can be utilized like a finger- oontamination Il pushed into the
print for compound identification or Peak column.
height and shape comparison. Transparent
overlays are an aid in chrcmatogram mn·- Then when the hydrogen flow Is reversed,
lysis, the exhaust end of the column will be

...... clean until the contamination is again
Preparing and using the calibration chart pushed through. Remember that to clean
is very straightforward. As an example, · column the purge gas must be run
once the elution sequence of · group of through the column in one direction
compounds is determined, a mixture of 100 until ·11 contamination is removed.

_ ppm of each can be prepared and run on the NOTE: Contaminated columns can be
GC for chart data. The retention time of avoided by bsckflushing the column
each compound and the Peak height of each after every analysis.
can be read directly from the chromatoqram

and the data put on the chart. If tempera- b) CHARCOAL FILTER ASSEMBLY
ture data is to be taken, additional chrom- . .
start·ms may be run with the same sample
and the RT and peak height as a function of After repeated use, the Charcoal FilterAssembly will become saturated. Peri-

_ temperature, odically, the operator should check the
effectiveness of the activated char-

When complex mixtures such as gasoline are coal.
analyzed, it may be desireable to keep the
record of the backflush peak for future
reference and peak area comparison. It is This can easily be done by operating the
also recommended that the total organic unit with the Sample Injection Valveainu and passing the probe near s con-
vapor concentration reading on the OVA be
recorded for each calibration sample used. centrated sample of the compound being
This readingts used for arriving at rela- ·nalyzed. The readout should remainnearly steady (should not rise more than

¥-- rive response numbers and as a check on 2 parts per million (ppm). If rise is
sample preparation precision, more than 2 ppm, replace the old char-

coal with new activated charcoal. Care
should be taken to completely fill the

_ RoutiNe Maintenance tube to prevent a path for sample to by-
pass the charcoal. The life of the

a) COLUMN charcoal depends on the time (length) of
exposure ·nd the concentration level

_ Any column can be contaminated with cam- during that exposure. When changing
pounds having long retention times, charcoal, be sure that any fine charcoal
This will result in high background dust la removed from the assembly.
readings. This condition can ba checked
by installing · new column or a blank J_tother test of the charcoal f_lter is '

'_ column (tubing only). If this reduces to note the background reading with the
the background reading, the cant·mi- Sample Inject Valve 'out' and then note
mated column should be baked at 100°C the reading with the valve 'in'. The
(212°F) for three to four hours in a level should never be higher when the
drying oven while passing nitrogen valve is in the Win' position and the
through the column. Higher tempers- charcoal filter Is in the air line. If
tures may permanently damage the column the reading with the valve in the =in'

position is higher, the charcoal filter
packing. Is probably contaminated sad acting

%_ When installing any column, avoid like a contamination emitter,
touching the ends, as this may cause
contamination. Also, ensure that the Troubleshooting
fittings are tight to avoid hydrogen
leakage. Table 2 presents recommended trouble

_ shooting procedures which are associated

IMPORTANT: The following simple test with the GC system. These procedures are
may be run to determine whether the GC in addition to those found in the basic OVA
column is contaminated. While in a section of the manual.
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TABLE 2

PROBL]_ TROUBLE SHOOTING PROCEDURE PJ_ED¥

1) Low sample flow a) Check Teflon tubing on valve Straighten or replace
rate on flow in- assembly for kinks, etc. teflon tubing. _,
dicetor.

b) Check flow rate with valve in Check for over restric-
down position, tion of charcoal filter.

2) Hydrogen flame a) Check column connections on top Tighten fittings.
will not light, of unit to make sure they are

tight.
_J

b) Check column for sharp bends or Replace column.
kinks. (Hydrogen flows through
this Column at all times and a
sharp bend will compact packing
too tightly for proper hydrogen
flow).

c) Check charcoal filter fittings Tighten fittings.
to make sure they are tight.

d) Check hydrogen flow rate from Adjust hydrogen pressure
the column, to obtain 12 mL/min

flow rate.

e) Check that the Inject and Back- Ensure both valves
flush Valves are both completely are either completely
in or out. A partially acti- in or out.
vated valve will block the
hydrogen and air flow paths.

f) If a new column was installed Increase hydrogen
prior to problem identification, pressure to obtain
check for proper hydrogen flow proper hydrogen flow
rate through the column (should rate or if column
be approximately 12 mL/min), is excessively restric-

tive, replace or repack
the column.

3) Ambient back- a) Check for contamination in char- Replace activated
ground reading in coal filter assembly. This can charcoal in charcoal
clean environment be detected if ambient reading £ilter assembly.
is too high. increases when going in to the _

chromatographic Bode.

b) Check for contamination in Replace or clean column.
COlUmn · _,

C) Check for contamination in Remove valve stems
column valve assembly, snd wipe with clean

lint-free cloth.
Heat valve assembly _
during operation to
vaporize and remove
contaminants.

4) Flame-out when a) Ensure valves are being operated Operate valve with
operating either with a quick, positive motion, a positive motion.
valve.
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TABLE 2

PROBL_q TROUBLE $BOOTZNG PROCBDg!_ JOCa_Y

b) Either hydrogen or air my be Remove stems and lightly
leaking around one or more of coat with silicone

_ the valve quad rings. Assess grease, only on contact
by tests and "0" ring inspection, surface of the "0"

ring. Uipe off excess
(do not remove quad

,,_ rings).

c) Damaged or worn quad rings Replace quad rings
causing leak. end grease as above.

t

5) Excessive peak a) Change or cl.ean GC; see if pro- Znsure columns are
tailing blen disappears, clean prior to use.

If one of the same
type of column tails

_ are worse than others,
repack the column
or discard.

_ b) Inspect GC valves for excessive FJcessive lubricant
silicone grease or contamina- or foreign matter
tion. in the valve assembly

can cause excessive
tailing. Clean valve
assemblies and lightly
relubricate as required.
l_ubricant should be
put only on the outside
contact surface of

'_ the "0" ring. Do
not get grease into
the "0" ring grooves.

_ Recommended Spares

The following spare parts and supplies are
recommended to support the GC system and
recorder. These are an addition to the
spare parts list for the basic OVA de-
scribed in the 'OVA MAINTENANCE' section.

ITEM PART
DESCRI PTION #O.

1) Quad Rings 510496-1
(lO/pkg.)

2) Tubing, 12942
.148 in ID
.020 wall

3) Tubing, 12941
Teflon
.120 in ID
.030 wall

4) Activated CSC-004
Charcoal

5) "O" Ring UOllBCE
for Charcoal
Scrubber

6) Chart Paper CSC-OO6
(Logarithmic (6 rls/pkg)
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ACCESSORIES Calibzation
Electronic and mechanical adjustments,
other than the operational adjustments on

_e4_ordeF _CeSSOFy the side panel, are provided to calibrate
and align the recorder.

A portable Strip Chart Recorder is avail- (See Figure 11).
able for use with the OVA (reference Figure ___
10). The recorder is powered from the OVA _CHANICAL ZERO AD_STM_T
battery pack and the output can be scaled

to match the OVA readout meter, thereby A) Snap out the front 9anel nameplate
providing a permanent record for sub- using a small blade screwdriver in
sequent analysis or reference. P/N 510445- the left hand slot) for access to
2 is FM certified intrinsically safe. P/N mechanical zero adjust screw, place
510445-5 is BASEEFA certified. HIGH-LOW Switch in OfT position.

The recorder can be used with the OVA to B) Unscrew knurled fastener at top of _j
provide a long term monitoring profile of front panel to open recotde:. Pull
total hydrocarbon or can be used with the down plastic chassis latch on right
Gas Chromatograph Option to provide a chro- side to release stir*er bar tension
matogram, on paper and adjust mechanical zero

as required. Replace nameplate, _
Festures chassis latch and resecure front

panel.
The recorder prints dry (no ink) on pres-
sure sensitive chart paper. The recorder
is equipped with two gain ranges and an _
electronic zero adjustment. The HIGH gain
position is normally used to provide a
means of scale expansion.

Controls and Connections _J

Described below are the functions of re- _ ·
corder controls and connectors. D
1) NIGH-LOW Switch - This switch, located

on the right hand side of the recorder,
provides 2 ranges. The LOW range is set
for the same full scale reading as the
OVA readout meter. The HIGH range can
be set to give an increased sensitivity
to the recorder without effecting the
OVA calibration.

%EROADJ

2) ZERO ADJUST Knob - This potentiometer, _ _ HI

located on the right hand side of the ./__------_\

recorder, permits 'nulling' of the _ OLOC_WJ Fbackground reading on the recorder
without affecting the calibration of _ _-_'
the OVA displayed on the OVA readout.
In the full clockwise Position, the re-
corder will display the same reading as
the OVA meter. CounterclockwSse rota-
tion will reduce the reading on .the .
recorder. ' ,,

!

3) POWERCONNECTOR - This 126 series, 5 pin R2 R1
connector provides Power and signal to _
the recorder, as follows:

PIN FUNCTION
FIGURE 11

B Input Signal RECORDER CONTROLS AND ig)JUSTMENTS _J
E pos. 12VDC input
H Ground
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aXIl _US_N_ Activnted C4mrconl Filter Ac_
Separate adjustments are provided for the The Activated Charcoal Filter Assembly is
HIGH and LOW ranges on the recorder, an accessory which can be installed on the

.... (Refer to Figure 11 for location). OVA Readout Assembly. The filter is typi-
cally filled with activated charcoal which

a) Connect recorder to OVA and adjust OVA acts as an absorbent and effectively
for full scale reading on readout (about filters out organic vapors other than

.... 5 VDC}. mthane or ethane.
b) Loosen knurled fastener on upper left of

the front panel and pull front panel A screw cap on the probe end is frayed for
down. refilling the filter with sctivatedchar-

c} Place HlGH-_Switch in LOW and adjust coal or other filtering media.
R1 until recorder prints full scale.

d} Place HIGH-LOWSwLtch in HIGH and adjust Applications of the filter include=
OVA to read the desired full scale with

front panel CALIBRA_J_UST Knob, typ- 1) Obtaining . clean air sample for zero
lcally half scale on the readout, baseline check and adjustment.
Adjust R2 until recorder reads full
scale. NOTE: Full scale adjustment of 2) Running "blank s chromatograas to assess
the recorder for 1/2 scale on the OVA instrument contamination.
gives a gain increase of two (2) in the

.... height of the peak on the chtomatograms. 3) Rapid screening of laethane and non-
This is the factory set point for the methane organic vapors.
RICH gain range; however, other points
can be set as desired with I gain of 4) Selective screening for natural gas
three being the maximum obtainable surveys.

_ without amplifier loading.
5) As a moisture filter when filled with a

Maintenance and Routine Operations desiccant such as silica gel.

He/er to the Mnufacturer's (Gulton) A press fit adapter on the back of the
manual on the recorder which is enclosed filter assembly is removed when installing
with each recorder when shipped, the unit on the telescoping probe. When

replacing the cap end after refilling, one
The recorder is equipped with a 16 APR wrap of % inch teflon tape should be used

_- · motor which gives a writing speed of four to seal the threads.
(4) strikes per second. The chart advance
speed is determined by the gear train as- The life of the filter will depend on the
sembly used. Humber 1 and 3 gear trains time in use and the concentrations of the
are provided. The chart advance speed for compounds being filtered. Under typical

_'_ the Humber 1 gear train is 8 in. (20.3 cm) Industrial air monitoring conditions, the
per hours; for the Number 3 gear train, filter will last for many days of con-
chart advance speed is 24 In (61 om) per ttnuous sampling. See Figure 12.
hour.

Changing Chart Bpeeda

To change the paper speed, open the recor-
der, remove gear box spring (on left aide),

_,_ move gear box in direction of arrow on its
case and lift out from top. Do not force
out from bottom. Insert new gear, bottom
first, slide into position against arrow
direction. Replace gear box spring.

CHARCOAL

FILTER ASSEMBLY UNSCREWTO REPLACE CHARCOAL

,__ READOUTADAPTER

FIGURE i2
ACTIVATED CHARCOAL FILTER ASSEMBLY
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Sarnple DilutorAccessory Setting Dilution Rate

An adjustable sample dilutor assembly, P/N Prep·re · sample in · bag at a high level, _
511745-1 is an ·ccessory. The dilutor is typically 1,000 to S,000 ppm. Any suitable
supplied with · 10:1 dilution orifice as gas can be used, such es butane from · cig-
standard. Orifices for 25:1, P/N 511770-2, arette lighter; however, a compound
end 50:1, P/N 511770-3, dilution are also similar to those to be measured provides _
available, greater accuracy. The actual concen-

tration of the gas does not have to be
In operation, the dilutor Is attached to known, since the dilution rate is simply a
the end of the telescoping probe or con- relative level.
nected by external tubing to the input fit-
ting of the OVA side pack. Dilution of the Obtain an OVA reading on the vapor sample
air being monitored is accomplished by with the dilution valve removed. Then
stream splitting through the use of · install the valve, loosen the Jam nut and
needle valve on the sample input. An turn the needle valve until the meter read-
activated charcoal scrubber is inserted in lng corresponds to the original reading _J
the main air supply line to the OVA ·nd divided by the dilution factor desired.
scrubs the air of organic vapors. It also Retighten the jam nut.
creates a slight vacuum at its output side
of the scrubber and the vacuum at this It should be noted that when the dilution _
point draws the s·mple air through the valve is used for natural gas leak survey
needle valve where it mixes with the m·in and pinpointing, the charcoal Jilter will

air supply going to the OVA detector, not remove the methane from the dilution
air supply. Care should be taken so that

The dilution valve provides a means of sam- natural gas Is not allowed to enter the
pling vapo£ levels above the lower explo- main air inlet. (See Figure 13).
sive level (LEL) and in oxygen deficient
atmospheres. These conditions can occur in
normal leak or source survey as the opera- --r
tot gets close to the leak or vapor source
or in monitoring various manufacturing or
material handling processes. Approxi-
mately 14% oxygen is required to sustain
operation of the FID in the OVA.

OVA _READOUTASSY. CLOSEAREA
SAMPLER

SCRUBBER

I I
,,,,,/ TYGON

_..,... _-" TUBING

FIGURE 13
OVA SAMPLE DILUTOR
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OVA SeptumAdapterAccessory OVA PortiblelsothemulPock

A septu Adapter, P_ S1064S-1, Is avail- (PIP)Ao_ILsory
able for direct on-line sample inJecti_ to
the GC column inlet. _e Septu Mapter A _l_n can separate an except_nally wide
_unts directly on the OVA front pneZ and variety of components If the separations
sHple injections fr_ .025 to 2.S _ My are made at different temperature ranges.
be made using a gas tight lyringe. In addition, _ak heights and retention

.... tams can vary with _lUlm t_rsture.
This provides i range of sensitivity of The PIP _tion was develo_d to _ntrol
approxi_tely 10% to 1000% of _e OVA _lusm tem_rature, without affecting the
standard valve, which has a' ample loop analyzerli intrinlic bafety s_cificstions
volule of approximately 0.25 _ Syringe and without colapr_islng the _alyzer'I

_ injection can cause flee-out, however, _rtability.
the OVA may be retgnited after the injec-
tion is _de. The sir in the sample Bust _en the Sept_Adapter Il installed on the
elute from the col_n before reignition. OVA, the norM1 _ l_ple valve _y ltill

,.... The time for the air _ak to elute Il a be used alternatively with the lyringe in-
function of the column length and the Jection. In addition to varilble I_ple
volume of the s_ple injected. For size and lensitivity, lyringe injections
example, a 1 _ s_ple into a 12' _lumn will normally provide greater symmetry end
will require approximately 5 seconds; and, reduce tailing of chro_t_r_ _aks as

,_ a 2.5 _ s_ple into a 48' col_n will compared with the ltandard valve injec-
require approxi_tely 20 seconds, tion.

The Septum Adapter also provides a Mans
whereby s_ples from oxygen deficient

'_ atmospheres or pr_ess steams can be in-

Beadspace analysis may also be accom-
andplashed using the Septum Adapter a syr-

_ inge.

PIP CONTAINING
_'_ COLUMN

_._$LUGS

HD R

FIGURE 14
PORTABLE ISOTHERMAL PACK

PIP columns can be prepared with any stand-
ard column packing material. A temperature

PiP Components & Spare Parts control slug ia inserted into the PIP slug
cavity which has exterior fame insulation.

511800-1 PIP lit For field operation in extreme ambient
_ 511805-1 PiP Assembly (specify column temperatures, an additional sheepskin

length and packing material) Jacket can be installed. The period of
511810-1 40°C Slug (phase-change Rater- temperature control depends upon the tamp-

iai) stature difference between ambient and the
,_ 511830-1 Seeder for 40°C Slug slug. For a 0°C ice pack and ambient temp-

S11815-1 Aluminum Slug stature of 27°C, a control period of ap-
511820-1 Empty Bottles (package of six) proximately l0 hours is typical. Addi-
511825-1 Insulating Cover tional information on the PiP system will
511826-1 Thermometer be found in Foxboro document TI611-105.
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CENTURYts a trademark of The Foxboro CoMpany. _J_WlL
Carbowax tS a trademark of Union Carblde Corporation.
Chr_osorb ts a trademark of Johns-_nvtlle Corporation.
Kel-F ts a trademark of M.W. Kellog Cmq)any.
Porastl and Poropak are trademarks of Waters Associates, Zncorporate_
Snoop is a trademark of The Nupro Campany.
Teflon ts a trademrk of E.I. duPont de #emurs and Company.
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